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CHAPTER I .,

INTRODUCTION

»

The keyword in education for the seventies and perhaps the rest of
the century may well be "accouﬁtability". Educators are .discussing

the exact meaning .of this word from the implementation point of view.l
In essence, the tax payers are asking educators to justify educational
n

expenditures which currently rank next to défense expenditures in most-

countries. Education has been regarded as a par excellent good per se

in the eyes of the public until recently. Educators are stirred by

this new concept, as their sanctuary has never been encroached upon by

i
P

the public in this fashion.

It would be wrong to assume that present standards of education were

achieved without continued self-introspection and concern for improvement
,on the part of educators. Various schemes of certificatihn of teachers,

research ori the effectiveness of various methods of teachiqg, explofation

of new media and technologies, use of advisory committees, and similar

activities were all employed to improve the process of education. However,

these attempts at improving the process of education were usually piece-

»

meal approaches which did not consider their impact on the total system

of education and many times even disregarded the fiscal implications.

[

The new concept of accountability requires that the educators take

a critical look at their system and remove ineffitiencies in their Tesource

b

1An issue of Phi Delta Kappan had eight articles on accountability,
emphasizing the implcmentation aspect of it. Phi Delta Kappan, Volume LIT,
No. 4, Deccmber, 1970. .

’

{
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‘allocation and utilization. This approach requires a balanced emphasis
on inputs and outputs of educatfion by establishing relationships between

the two so that alternatives of producing outputs with different mixes of j
. - .-.---. ‘

. T . 2
inputs can be analyzed on a scale of cost-benefit or cost-effectiveness.

‘ Society*is justifiably concerned as to how well its tax dolldrs

° 4

are spent. There is no reason for educators to be irritated by this .

‘demand, as it wigl require them to review their processes.

v
-3 -~

This may bring about further improvements for which the educators have
always been so sincerely and devotedly concerned.

Ei N ¢
¥ 9
- -~ . <

STATEMENT OF PROBLEM i . . )

1

1 P

There is a éfeat need to develop uniform proceéhres for establishing
cost and benefits of vocational and manpower programs. lisconsin State .
Board of Vocational, Technical, and Adult Education (S.B.V.T.A.E.) is’ . °
aware of this need. A few pilot studies regarding cost and benefits of
selected posi-secondary programs were initiated by S.B.V.T.A.E. in 1974,
The pilot studies done in a few districts were very useful as they made
thé“resi:xchers aware of some of the problems and issues involved in such

studies. The reports of the pilot studies indicétpd that the problems
?

associated with establishing societal costs and benefits of Yocational

programs were more complex as compared to the private or governmental -

: cost and benefits of the same programs. A need for standardizing -

- y
—

2Cost-Benefit approach requires that both the outputs and inp&gg“f
g of education be priced in dollars to justify and evaluate va.ious alter-
natives of producing outputs, Cost-cffectiveness approach requires that
only the educational inputs be priced in dollars in order to compare

. . various mixes of inputs with outputs.

~
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procedurcs in establishing societal cost and benefits of vocational and '

L) v

manpower programs was expresscd by the researchers, It was felt that a

manual for establishing socictal cost and benefits of vocational programs
in the State of Wisconsin will provide a framewor': €or future on-going,
studies in different districts.

BACKGROUND OF PROBLEM

2

3

In 1961, McNamara and Hitch introduced ‘the Planning, Pfogramming

- -

‘Budgeting System (P.P.B.S.) approach\in the Department of Defense.3 %he
* process of planning essentially constituted‘detefmfnfﬁg long and

fhort range objectives and speéifying alternative methods of aéﬁiéving
‘objectives. The programﬁing process emphasize@-oéfimizing-the'mix of
input resources to attain a specified Set of objectives. The budgeting
process implied a process of systematically relatjng the expenditure of

funds to the accomplishment of objectives. -This systematic approach

improved considerably the overall decision-making processes in the Defense
- > ‘ »

Department. The achievement was so impressive that President Johnson

announced in 1965 that other departments of the federal government should
gradually implement P.P.B.S. In 1966, the Committee for Economic

1% 6 . .
Development urged Congress to adopt this new system. Again, in 1967,

[ ] - -

_the Prcsident endorsed the system in his budget message to the Congress.

State and Jocal governments were also generally receptive to

-

3er a detailed approach see David Novick, editor, Program
BUdget’ng Program Analysis and the Federal Budget, Harvard University i
Press, 1965, espeC1a]1y chapters 2 and 3. ‘ R

ERIC .8
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P.P.B.S. Wisconsin adopted the system in 1963. Governor Rockefeller's

<

administration installed it in New York. Jesse Unruh, former speaker of tle

fv
’F _California Assembly, summed-.up the need for a P.P.B.S. approach at all . '
. levels: . . ‘ )
- 1 *
N\ In my judgment, well informed ‘legislators, governoék
. and administrators will no longer be content to know,
in mere dollar terms what constitutes the abstract
needs of the schools. California educators havg used .
. s this tactic with our legislatures for many years with -
' constantly d1m1n1sh1ng success. The politician of
today, at least in my state, is unimpressed with ¢ e a
* continuing requests for more input without some
concurreht idea of the school's output.4 )
o . .Educational administrators are slowly accepting P.P.B.S. Hartley
igentified teh representativebschool districts in various parts of the
country which are implementing this system.S -
| ¢ ” N . L
Education has recently been affected by federal and state éuts in \\ o
pub11c spend1ng duc to a dr1ve to flght 1nf1at1on or meet the needs of e
AN

other competlng soc1a1 sectors. Most educational institutions throughout
the nation are feelﬁng the impact of these cuts The %éxpayers are
becoq}ng more res1stant to }hcreasgg taxes.6 President Nixon in his
March, 1970, mes:sage on educational reforms said, 'c"We have as a nation too

_ lohg avoidgg thinking of the productivity of schools."

” 4

.
- -

4See Joseph H. McGivney and William C." Nelson, ''Program,
Planning, Budgeting Systems for Educators, Vol I - An Instructional
Outllne " Center for Vocational § Techn1ca1 Educdtion, The Ohio State
Un1ver51ty, Ohio, August, 1969 p. 7.

L\ SHarry J. Harthy, "Educational Planning, Programming Budgeting:
A Systems Approach'. Prentice-Hall; 1968. The districts mentioned are:
Baltimore, Chicago, ‘Dade County, Los Angelds, Memphis, New York,
pnlladelphla, Sacramentb, Seattle, and hestchester County in New York
State : . . )

‘ 6See Jean M. Flanginan, "Is Therec A Taxpayers Rcvolt*", Phi
Delta Kappan, October, 1969, pp 88-91

Qo = 4 . e ’
: 9 ) . ®




The accountability” concept goes much beyond P.P.B.S. in trying to
emphasize or relate the effectiveness of eduﬁation‘programs to money Ve
expendcd.‘ It also emphasizes an objective educational audit, which has not

- I

“been conducted in the school Systems since their incepticn. Educators -
N 1 -

have responded to these demands by taking a second look at their procegs

-

of planning from a systems point of view. The curriculums are being
scrutinizéd in response to the current reeds of the society. The’

utilization of the irput resources are being evaluated with a concern to

improve Jproductivity. The scope of analytic techniques used in improving,
planning and effectively managing the system is beinglexamined. . . .-

.
—— o ——————_.

Another dimension of educational éccoumiapility requires that
. N\ 4
advance information about the costs and benefits of educational programs i ’

_ be provided to prospective studénts to enable them to make informed !
) M 3 . -‘ 3 ‘. . ) . -

decisions rclative to their training program choices, and thus their

future occupations and primary source of income. *

¢ -

. @ -
S -
.\

HISTORICAL BACkGROUND OF BENEFIT-COST ANALYSIS

'Benefit-cost* analysis is by n# means a new procedure. Plato in

The Republic recognized general sociﬁl benefits by investing in the educd*

4

tion of prospective state rulers. Haveman indicatqd‘that in 1936, Congress

’

i
established benef.t-cost analysis as a formal requirement for authorizing

>

flood control projects.7 The systematic studies of benefit-cost of educa-
) -

-

tional programs preceded from Becker's and Schultz's concept of investing

.

*

- \

N \

& Lot N

. 7Robert H. Haveman, 'Water Resource Investment and the Public Interest.'
Nashville: Vanderbilt University Press, 1965. pp. 22-

€ 4

a -

. 10 ‘ ' :
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in human capital through education.8 There are hundréds of studies,

papers, reports, and monographs which have éttempted to evdludte educational
t : . . N M
and manpower training programs in terms of-their be6efits-costs 3 .However,

’

relatively few studies ex1st which have attethed to standardlze the proce-

!
. s

dures for estab11sh1ng benefits and costs of educgt1ona1 programs As

o a result, dlfferent researchers have used different procedures for establish-

ing benefits-costs of educational and manpower programs. Sometimes tbe

same researcher used different techniques for different research proiects 10

Differences in concepts and methods lnnlt the™ comparab111ty of benef1ts -costs.
of various programs. Thus, there is a need to develop a manual for establ1sh~

ing benefits-costs of vocational and techn1ca1 programs: in Wisconsin,

. ) * -
“ - 4 ’
a o - 4
L}
7 3l + ' "

’ ROLE OF BENEFIT-COST ANALYSIS IN THE CONTEXT OF BACKGROUND b

L4
.

.

The information regarding benefits and costs of education could be

deployed for various purposes in education. A brief descripticn of some ,

of thé uses.follows. s ' \
- . ' N . yt ‘. '

1.  Resource Allocation'.Decis1ons
e A bas1cﬁprem15e of economics is- that at any given time ;

Tt

there are limited means and almost unlimited needs or wants.

i

-

. L og
8For an excellent collection of readings See M Blaug (ed.) ' Economics

of Eﬁucatlon Vol. 1 § Vol. 2, Baltimore, Maryland: Penguin‘Books Inc.,
1968 and 1969 .

’ ’ - ?

9For an excellent review and synthe51s of benefit- cost‘§tud1es, see

—_ Ernst W. Stromsdorfer, 'Review and Synthe51s of Cost-Effectiveness Studies

- of Vocational and Techriical Education'. Columbus, Oh1o The Center For
Vocat1ona1 and Techn1cal Education,, The Chio State Un1vers1ty, August 1972,

- 10See Einar Hardln, 'Benefit- Cost Ana1y51s of Occupational Tra1n1ng

‘ Programs: A comparison of Recent Studies' in G.G. Somers and W.D. Wood
'Cost-Benefit Analysis of Manpower Policies: Proceedings of a'North American
Conference!. Kingston, Ontario, Industrial Relatlons Center, Queen ]

» " University, 1969 pp. 97-118
ERIC T
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gconomists, therefore, are primarily concerned with. the .problem '
D . . ° ) . . "c' - ¢

v of allocation of scarce resources to unlimited -ends. Based on .
, - this premise, it may be said that education Competes for scarce

;":' P "resources with other- social sectors. Within the educational - {
s ) :

. sector itself, there could be competition among various tyﬁes of /

r . . ‘
. education for scarce resources; for example, vocational education }
[ ] . [ ) . ; ' ]

might be competing with elementary, secondary, .and higher education.

This basic principle of resource allocation problems can be, . . /

v o

‘ ' extended to state, district, and institutionalvlev;x§ for various /
\ . )

L)

" types of education, as well as a particular type of e%;catioh.. .o
L 1 | . —
Resource allocation decisions may perhaps be made more ratonally -

4

‘through the kngwledge of benefits and costs of education and
relating them to specific objective functions of the decision *
Lo .8 ot s as
- makers like educator's, administrators, at‘the district and state
[ { s

levels and the members of the legislature. The information regarding
benefits and costs can help a decision-maker assign weights.to"

various’objcctives, which in turn may help in decisions regarding
v s L .

allocations of scarce resources toward achieving various objectives

. . ’ Lo ’ /( '
. S of various decision makers at different-time periods. |, - .

.

v ]

. The funding decisions regarding vocational education in the State

A P < .

. of Wisconsin are taken at the district, state, legislature, and governor's
levels. As funding deci§ions move towards the state level, it becomes

1

increasingly important for district level educational administrators to

make "informed recommendations and deéigions regarding edukcational appropri- -,
) 1 , . /
ations. The present fiscal and budgeting systems do not require adequate

-

\ information on education programs benefits 5;;—;;-;rogram costs» This
‘ ° 1 ) .
o s

w

A . - [y
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vital information would help considerably district and state level

‘ . . v
. t . s . . v

administrators in making valid and appropriate decisions and recommendations .

LY

to the legislatures ih allocating funds ro the various educational programs
located in various districts and other competing, social services like

<

« . highways, health-care, welfare, etc.

- .2 ] Program Planning ) - ' .
. . L

Planning of any educational program requires ah identifica-

L] . -

'tio; of various objectives and activitids or §ervices required
to achieve pre-specified objectives. Theoreticaiiy, there may
be an infinite number oﬁ ways in which these aétivities or services
can be mixed. Some of the alter:native mixes of activities may be
ruled out due. to such constraints as ava11ab111ty of r1ght types
" of physical input resources, 1nc1ud1ng money or budgets time and(‘
tecpnol gy. Other constraints of social, political, and legal

flature’ might weed out a few more alternatives, leaving a few to

be considered as competing candidates for an educational program.

o=
TS

. ! The concept of "Ac&oumtability" requires educators to inves-
tigate various technically feasible alternatives to achieve pre-
determined objectives and employ. the most efficient one. A most
efficient alternative may be defined as that alternative which

. -produces ‘the most- per- taxpayer. doTlar. The “adjective "most*.
. .associated with educational preduction may include both quanti:

' <
. tative and qualitative measures of outputs of education. Benefits

. ~and cost information regarding various alternatives, therefore, may

N . help in the choice of the optimal altefnative. Since the outputs

»

| . of education are miltiple in nature, weights may be assigned to
\
; . hd - j L3 §

.k




various outputs or objectives of education and a single index in
terms of utility of education-of various alternatives used for the
purpose of choosing the most efficient, technically feasible alter-

-

native.

The behefits and costs of various alternatives for vocational
programs will help in evaluating the eco;omic efficiency of various .
alternatives. Somie of the alternatives for a vocational program
may bé a regular day program, pdrt-timeSevening program, on-the-job
" or apprenticeship program, etc: Such an\evaluation will help

vocational education administrators at the district and state 1eve1;

i to decide aboutgthe4mg§gweffeqpiyg_gltéygagéve, or the optimal mix -

- -

of alternatives for a vocational program.

3. Program Evaluation ~

v

Program evaluation may be defined as a pfocedure to verify the
. :

‘ extent to which the objectivéé'of education were achieved as related
the actual cost incurred. The underlying objective of\
program evalugfion ma; 6e to analyze the deviations of achievement
of objectives and actual costs with the planned objectives and
costs. The motivétional force beyond this objective could be to
further improve the.éaucationai system by comparing the perforqance

of various programs within an institution, or the performance of

a program among a set of similar institutions,

v

e Three basic approaches have bé%q used for the purpose of pro-

- gram performance, namely, costlbenefizzt’tgst effectiveress, and the

« L . _ 14




rate of return ébproachcg. All these approaches require data on
‘actual benefits and costs of educational programs. A brief descrip- .

tion of these approaches follows.

The cost-benefit approach attempts to price both the inputs -

and outputs of education in dollars. The inputs‘of'education
priced in dolla;s represent the costs of education and the outputs
priced in dollars represent the benefits of education. A benefit-
-cost ratio could be computed f}om the benefits and costs of education
in dollars. A ratio greater than one implies thaf'for every dollar
invested in eduéation, more than a dollar was belng received back.

A ratio equal to one meens that a dollar was beiné received for

— - - ——-every dollar invested in education. A ratie less than ohe may be
1nterpreted as a return of {ess. than a.dollar for a dollar invested
in education. Cost-benefit t1o:,could be computed for various -

programs within an institution, or for a program offered at varlous . 1

instituticns. Such ratios may help in evaluating the outcomes of

. S -
various programs and.also facilitate in decisions regarding

resource allocations among various programs. E
A cost effectiveness approach prices the inpuis of education .

P

> only and the cost of education so calculated is related to the

effectiveness of educational programs which might be spelled out

Erlorl in temms of the behav1oral obJect1ves of the educatlonal
programs. Since the objectives of education are mult1ple in
nature, a single index of obJect1ves in temms of mtility may be

derived by assigning weights to various objectives. Effect1veness~

4 15




cost ratios cdn be computed to make an interprogram. comparison of
a program.- Such effectiveness cost ratios may help in the post-
audit of the outcomes of various programs and also stimulate further

improverients of various programs.

A rate of return approach is a procedural modification of

cost-benefit approach. Instead of computing benefit-cost ratios,

an attempt is made to find the rate of.return or the specific
interest réte‘at which the net value of benefits are équa] to zero.
The net value of benefits may be defined as the difference between
the benefits and costs in dollars, both discounted 1at the unknown
‘in‘tere‘st rate. Rate of returns of various programs at an institution
or a program at various institutions may help in evaluating the
fe>asibility of investing money in ,educ;tion and -also ‘in resource
allocation decisions between education and other social programs,

. - Or among various programs in an educational system.

The three approgchgs to program evaluation have limitations
o;f their own. A brief description of these approaches was given,
as one common aspect of all above mentioned thrée approaches is
to determine the costs of education. The methodology of costing
inputs; therefore, may help in implementing z.my or all of the above

approaches which can be.used--for program evaluation.-
. 4. .Program Formulation

Information on costs of educaticn can help educators and legis-
laters in formulating more sound‘educational policies. For example,
policy decisions regarding eéxpanding or phasing out existing

16 |
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educational programs or introducing new educational programs may )
require information regérding the fiscal implications of such policy‘
decisions. The monetary consequence; of such policy decisions,
along with otheé relevant infbrmation such as long and short temm

manpower needs of the economy and/or social demand fereducation,'

" may help in further improving such policy decisions.

Most educational institutions at present are experiencing

financial crises. This may require educators and legislators to

take a hard look at such policies as class size, faculty load,
school size, mergers.of various vocational schools within a

district for the purpose of a centralized administration and purchasing,
bconsolidation of various school districts to reduce the number of .
‘school districts, encouraging independent studies and programmed
instruction and so on. The fjséal implications of such policies
‘may help in improvﬁng the formylation of sounder policies. ﬁowever,
it should not be implied that sounder policies should be:

solely based on cost consideration alone. Other pertinent fagtors
such as benefits or effectiveness of various éducational programs

should be given due consideration.

Economies of Scale

The information negarding costs of education may be estab-
lished to study the economies of scale in education. The term. -
economy of scale is referrcéd to as a relationship between the costs ‘
and size of the institute or class. It may be emphasized that
economies of scale d6 exist in education. The economies of scale

17
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might not have been exploited due to a relatively rigid structure and

technology of education. There may be a great deal of potential if one

were to exploit these economics without sacrificing the qual1ty of ﬁ

educat1on Use of cost information for studying economies of scale

should, therefore, be encouraged. =
* \” -

@

6. Budgeting -

The use of cost functions for the purpose of budgeting has a
long historical background. Such cost functions.in due course of

time took the form of budgetary formulas. Those budgetary formulas

0

may have the conmoﬁ ob3ect1ve of pred1ct1ng future costs for the

purpose of budgetlng, yet the basis of the various formulas for -

-

Athe same purpose in a set of similar institutions may be so. different

that one might even question the validity of these formulas. Some of
’ L o
these formulas may have been formulated as a rule of thumb rather

<

than derived‘from~the cost functions. Even where the cost formulas
were derived from the cost functions, the functions themselves might
not have been updated to reflect the charge in the cost structure

g

of the educational system.

At present the state funding formula for vocational education

programs in Wisconsin bears l1ttle relation to the actual program costs.

Since vocational education programs costs vary among various pro-

'

grams for the same unit of tlme, there is a need to link program benefits _ ..

with program costs in order to come up with an effective funding~fonnulaf

It is felt that future funding®should be related to the actual program costs.

-

A
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7. Decision Making

s

The information regarding benefits and costs in education may
help improve the decision making process. The process of decis__i\on
making can be distinguished from the policy making process, the fomer
having short range implications in the control of day to day opera- ;

tions and the latter having long range implications in the formula-

tion of plannimg policies. An example of decisions of this type

Fryd

may be equipment replacement dec.isions.' The cost information
regarding repairs, maintenance, the market value of the existing
and new equipment from time to time and other related cost and benefit

+

or effectiveness information can help in making better replacement

decisions,

o com—
OGO — - a- - [N e e e

. "+ 8. Management Information System

There is a great need -to develop a'uniform management:infoma-
tion system for the vocational educatiori'system with an emphasis upon
outputs of the system. | Such an information system shoulﬁ be *
designed to faci}itate vocational education ;dn;inistr_ation in
prograrnr;ing,‘ planning, budgeting, policy formulation, and decision
making. Standardized procedures for establishing benefits arnd

costs of various vocational programs will help achieve this -purpose

to some extent. . >

Summarizing, the benefits and costs information of education
may have a multiplicity ofsuses. These uses can be broadly categorized

into planning, programming, budgeting, decisions and policy n;laking.

19
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These arcas overlap each othér. Analysis of benefits and costs
information inithese areas can help in further improving the:

educational sy#tem.

DIFFERENCE BET“EEN/BENEFIT-COST AND EFFECTIVENESS-COST STUDIES

'
A br%gj-mkntiqn of the three approaches to program evaluaticn was

+

) mggeféaflier. These approaches included benefit-cost ratios, effectiveness-
// '
~  cost ratios, and rate of retumrn. It may be helpful to further elaborate

., .
I SR

~_the distinction between. benefit-cost, and effectivénéss-cost or sometimes

also referred to as utility-cost analysis. In benefit-cost studies,

-

both the benefits and costs are measured in dollars. Effectiveness-cost
studies measure the effectivene;s of a program in tzmms of its objeétives
(Both monetary and non-monetary) and relate it to the costs in dollars.
Utility-cost studies convert the objectives of a program (both monetary

and non-monetary) in terms of a single index called 'utility' of the

program and relate it to the dollar costs. Again, benefit-cost,

effectiveness-coét, and utility-cost studies may be private, governmental,

or societal depending on the viewpoint from which such studies are

~

A

T

‘undertaken.

Benefit-cost analysis is much more common than effectiveness-cost
analysis for two reasons. First,\gconomists had a 'substantial influence

on the dévelopment of such studieslandjtheir main concern has been the

efficiency in the use of rcsources.” The most direct way of measuring

A -

the efficiency of a program is to medépge the dollar value of outputs

AP ear e, h A

against the dollar value of inputs. A}program is efficient economically

if the dollar value of outputs is equal to or greafer than the dollar
20 |
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Qalue of inputs. The second reason for the popularity of benefit-cost
studies versus effectiveness-cost studies is ‘that the universally ‘ ® ‘
agreed upoﬁ_ﬁeasuzgs of effectiveness or objectives of a program are

very se{doﬁ‘available.. Values determined for various measures of

effectiveness are often determined arbitrarily by the stu&y analysts.‘

The process of aséigning weights to convert various measures of effective-

ness into a utility index is also determined arbitrarily.

The emphasis on the economic consequences in benefit-cost studies .|

with non-economic aspects of educational and manpower programs. Although

are indicated separately. Second, education and manpower programs alone

.appreciation of arts and culture). The community, faﬁily,’or social

of ‘ediicational and manpower programs as opposed to, social consequences

has been criticized frequenily. However valid and justified these
criticisms may be, they do.not invalidate benefit-cost studies for

i 2

three reasons. First, many benefit-cost studies do concern themselves

12

these aspects are not integrated in benefit-cost calculations, yet they

are not the only source of such non-economic benefits (good citizership,

~
b

environments may be responsiple for developing §uch‘non-economiq benefits,
Third, when an attempt is made to list ;he main goals of vocational 5
education and manpower programs, these are usually mentioned as gétting
entry-level joﬂs for the program participants, or enable them to retain

. . 3 . *
or advance on the jobs. The economic consequences of increased employ-

ment are measured through increased income. The other non-econoniic
- A

goals of vocational education and manpower programs are considered as
t

A}

secondary goals..
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THREE TYPES OF BENEFIT-COST STUDIES .

.prograf. Such benefits include incggmental or additional earning,

‘graduation as a result of incremental earning due to vocational

? .
S

Benefit-cost studies are generally categorized into three broad
t

categories listed below: ' ‘

A. Private benefit-cost .analysis

s
s

B. Governmental benefit analysis

C. Socictal -benefit-cost analysis .

-t ?
»

_ The;pzigg;gﬁbenefitzcost_studiesiareJéimed~gt:ﬁstabrisﬁing the ——-

beneﬁjts and costs to the students. The“Benefits of a vocational -

""""

prograﬁ dre assumed to accrue to the individual participants of a

i

net of tax¢§?iqo§ satisfaction, chances for advancement on the job,

opportunities fo%”gettlng further education, and so on. The costs
¥ 1

are assumed to be incurred by the students and include such factors

&

as tuition and oQEFt related educational expenses on books, supplies,

etc; the foregone net income of taxes due to a student being in‘ school
-} - e“: :

rather than working on a job; and the incremental or additional expenses ’

of lodging and Bqarding are some examples. . ; . ’\\%

Y

L3 e -

The governmental benefit-cost studies of vecational programs are .

t . ¢

based on the preﬁises that the benefits and costs accrue to the govern-

3 4

ment. The benefits to the government of a vocational training program

include: incremental or additional taxes paid by the students after .

education; reduction jn transfer payment, inciwding welfare, food

stamps, unemployment compensation, etc., as a result of a §tudeht

becoming ineligible for such payment due to vocational traiﬁing leading
to his employment. | D
- 17
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——. \ . . ° .
I 1 societat-benefit-cost_studies_assume that society, is the retipient
) . . T — T
. of both the benefits and costs of the vocational programs. Societal N i

benefits include such things as the incremental gross national product, |

.
“

gross of taxes, as a result of vocational training leading to job

-"Aﬂ‘

>

satisfaction} increased productivity of other, capital resources of societyf

“ .

equitable distribution of national wealth; reduced &rime rate; and better
citizens. Sccictal costs include opportunity cost of operating

the vocational schoois including the capital costs; and the reduction in

e e e DO Ui AR U SU "n‘ s . PO ' 4
gross national product due -to program participants displacing employed

-

L
g o e = s s

workers. )

o

. "

-y &

It may be seen that the private, governmental, and sociecal

benefjt-cost studies attempt to establish benefits and costs of vocational

programs from different viewpoints and that bcnéfit and cost elements in
6 .
these studies are not identical. ‘A;distinétion between differeni'
: cafegories of benefit-cost studies helps in resolving one of the issues
" in benefit-cost sfudies, fiamely, what benefits and costs should be
inclu&ed. Obviously,’the answer ,depends on whose benefit§ aﬁd costs are beirg
) established. ; "' : -

N SCOPE.OF STUDY Ry | ] o - T
< b | \ ) . '\

This study is primarily (diregjced towards developing a manual ’

for establishing societal benefits and costs of vocational education

' - - - o ‘.
programs in Wisconsin. Such a manual is mainly directed towards research

directors in vocatienal and technical institutes in Wisconsin due to

their being responsible for gathering and analyzing information regarding

.
¥ v

benefits aud costs of vocational programs. It is felt that this manual
+ 23
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= 2
colleges and universities in Wisconsin. The specific objectives of

this study are given below:

4

1. To identify societal benefits of vocational ﬁpog;ams: .
2. To develop direct or proxy measures of societai benefits of voca-

tional ¢ducation programs. .

’

3. To develop procedures for measuring identified societal benefits

1] b

_ with direct or proxy mea§€res.
4. To identify societal costs -of vocational programs.
5. To-develop direct or proxy measures of societdl costs of vocational
education programs.

- » F4

LIMITATIONS OF THE STUDY . (

-

This study is limited to establishing a manual for societal benefits

[y

and cost§ of the vocaFional programs. It may be emphasized that privatq',

éﬁd goveénmental benefits and costs are cxcluded fram the scope of this
study. Although the benefits and costs to the students, governments
(local, state, and federal), and society of various vocational .programs
differ, the bﬁsic éethodological prbcedures laid QOwn in this manual
could be applied to private'and govg;ﬁmental’benefit-cost ratios of
various vocat1ona1 prograns. {':‘“" — AN
The study is:also limited tlﬂggtabllshnng societal benefit-cost

ratios of vocational programs rather than effectlvcness cost ratios.
This was neccs51tated due to the’ fact that the SOCletal non-monctary ..

goals or out puts of various vocational programs are not only diverse but

also change with time. Further, it is not possible to measure such
. 21
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non-monetary goals without decision-makers mutually agreed upon measuring
instruments. However, an attempt has been made to develsp monetary
proxy measurcs of non-monetary goals or outputs whenever it was. feasible

.
o

to do so. The basic procedure for establishing societal bengfit-cost

ratio of a vocational program could also te deployed with some mod1£1cat10n$

-~

for establishing effectiveness-cost ratios of vocational and manpower

prograns. ’

yod
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(HAPTER II

- SOCIETAL COSTS OF VOCATIONAL EDUCATION PROGRAMS

L N %

o INTRODUCTION. . 2

.
.

The cost information in education has 3 muPtiplicity of app11cat1on,

%as was discussed earlier in Chapter I, in the cdntext of the role of benefit-

cost stud1es of education and manpower programs Some of the 1mportant uses .

" of cogt information discussed included resou;ce allocation decisions, pro-

I
i

gram planning and evaluation, ﬁolicy and dgcisibnfmaking, budgeting, and the

. L] ‘ -
' study of the economies of scale in educatiop. The analysis of cost infor-

g ¢ . " )

mation in qducatiéﬁ‘may,pglp in improving the educational system. g
W e ‘
N fwi, UV . ‘ . e s el s
The analysis of COst-information may require some familiarity with
. : e .
basic concepts and terminology such as fixed and variable costs, direct

and indirect costs, total and average costs, marginal and incremental
costs, opporfhnif; aﬂq shadow costs, capital and recurfin; costs,~joint.
and supk costs, private and §o€ia1 costs. The description of these cost
concepts was ,restricted té a bare minimum to save space. ~Each of these
concepts_has been illustraied with educational examples. The implications
of théSe cost uoncepté on education have also been diséussed‘véry briefly.
. After bu11d1ng some background in “cost concept$, a general procedure
for estab11sh1ng societai costs of vocational educat1on programs, has been

‘ |
discussed. This procedure has been primarily des1gned for unit.cost studies

-ty

wh1ch aim at finding the soc1etal costs per;gzaduate by. program. This pro-
. cedure has been primarily designed for unit cost studies which aim at_
finding the societal costs per graduaté bycprogram. This érocedqre is more
or lgSS‘based on the "standard costs' concept used in business and ipdustry
‘which may be_designed for finding the average costs. |
w,

The cost 1nformat1on has multaple uses besides unit cost studies. ‘

A generalized pr%fcdure faor handling cost ;pfbrmation rglated problems

Ce o “ nt .
oA £ . .
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* has been discussed very briefly. The procedures for unit cost %tuéy' and

cost infgormation rclatcd problems would reveal that these procedures are,

relatively eusy to 1mp1ement in a variety of situations. There are, how-

’

.ever, some problems and .issucs which. hamt cos. analysts in almost any

51tuat1on, including business dnd industry. A br1ef dlscussmn of some

ST,
e -

of the probl/,,,hasnbeen—glven”"/

,..——-"'/- -

Perhaps a distinction should be made between costing and cost functions

of education. Whereas costing is more or less based on ex-post cost data,

cost functions are based on ex-ante cost-output relationships. Cost functions.

of education, if properly established, may help project costs in the future.

"A.  BASIC QOST CONCEPTS AND TERMINOLOGY

Familiarity with some basic cost concepts and terminology is important

-

for the purpose of analyzing educational costs. The cost concepts discussed

s in this section are so basic in the costing literature, that a skeleton

description of these concepts has been given with a special reference to their
P g

application in an educational system.

1. Fixed and Variable Costs _ : ’ ‘i

. Fixed costs are those which do not relate to the number of students
over a _short range of time. For example, the cost of a gchml prin-
c'ipa} or director of a vocatioha;l institute would be independent of
the numbe’r. of students, and also, woﬁld remajq the same over a short
range of time.

Variable costs are those costs which vary directly with the number
of students. For example, the supplies used in a lab;ratoryv course
wouid vary directly with the number of students, and as such are

classified as variable costs of educatlon

The implications of the fixed and variable costs in educatlon could

be that at a specified period of time the greater the fixed costs in education, -

27 . v .-
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the mqre'the potcential to reap economics of existing scale; as the fixed

costs, by their véry nature, do no: change over a éhort‘pefiod of‘time with
an increase in the number of students, thereéy redﬁcing the average cost
per student. It may,‘hqwever, be pointed out, that in the lénéhrun the .
| fixed costs may also change. The short run may be defined as a period which
is long enough to permit any desired change of output technologically
feasible withouf altering the scale of pl?nt, Qut'which is not long enough

to permit any adjustment to the scale of plant.

2. Direct and Indirect Costs

Direct costs may be defined as those costs which are directly re-
lated to an éctivity or service. For example, the direct cost of in-
struction ﬁay incldde the cost of the faculty, space, egu;pment and’
supplies. ‘ g : - .

Indirect costs may be défined as those costs which are indirectly
related to support an activity oroservice. For example, the indirect
cost of instruction may include the costs of such supporting services

. as library and audio-visual equipment.’
” The terms '"direct'" and "indirect" may sometimes lead to ambiguities.
For example, the cost of a guidance program, in so far as it helped in
the selection of courses,-may bé treated as a supporting service to
/ instruction, and as such trea;ed, as an indipéct cost. The‘guidance
- service may also be treated as a service having an entity of its own,
’ and ;s such treated, és a direct cost. ‘
. ¢ ‘ 1ﬁe concept of direct and indircct costs in education could have :
implications on such policy decisions as they relate to the extent of

activities or services that should be provided to support the main

activities or services of the educational system. .

L)
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3. gTotal and Average Costs

Total cpsts may be defined as ‘those costs which include both the
fixed and variab{e costs for the entire edué:ational system. Average |
_-costs may be Cefined as the cost of producing one wnit of 6utput and |
'may be computed by dividing the total costs by the mumber of output 1
units produced. For example, in the case of education,. the average cost {
could be expressed as a cost per graduate, or a cost per credit or
contact hour, or cost per daily attendance. The average costs may
‘be ,!_ZOlﬂP!,lt,ed,,by programs -or-levels of students.
Average costs ll';a)’ be further categorized as average fixed and
average variable costs. These costs can be computed by dividing the "
total fixed or total variable costs by the mmber of output wnits
produced and will respectively give average fixed and a\'rerage variable\
_cost per wnit of output.
Average costs for prediction purposeslshould be used only when
the educational system under study has assumed normal or steady state.
For example, an educational program which has been started recently is
more likely to have-high average costs. On the other hand, an old ed-
ucational program which had established itself and as such had optimal
or near optimal enrollmeli't, is most likely to have low average costs.
Average costs ‘can also be computed by fixing uéper and lower bounds w-th
different measures of dispersion like standard deviation.
The implications of the total and average costs of education could

be that these may reflect trends in the educational system which may

serve as a proxy measure of the efficiency or the productivity of the,
educational system. A comparison of the average costs of the same pro-

grams at various institutions may stimulate interest in analyzing the

29
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structure of education to promote efficiency, pefhaps without its

having adverse cffects on the quality of the education.

&

4. Marginal and Incremental Costs )

Marginal cost may be defined as the cost of prodx;cing a marginal
or an additional wnit of output. For example, the cost of producing
an additional student, over and ,abo;/e the present number of students
in an educational program, will give the n}arginal Sost of the program. ‘
The marginal cost of the pr;graxﬁ so computed may or_may not be equal
“to- the éverage cost 9f that p;'ogl°am. In some -cases, the marginal -}
cost of an e;lucational program may be v_ery.ins.ignificant if the addition-
al or the marginal unit utilized idle _inpl;t resc;urces. Poxj example, if
an additional student in an educational program does not create demand
for any extra ‘nput resources, ;ssuming that he would select classes
which hagi below optimal enrollment, the marginal cost oi:' producing this
student may be the cost of supplies only which were used in his education.
Marginal costs of education can become a very useful and ir@ortant tool
in aeciding adm-ission policies at a time when education faces financial
crises. ' '

Incremental costs may be defined as the differential costs of expand-
ing c;r contracting units of outputs. The difference between marginal
and incr:mental costs is that. whereas the former deals with one additional
wnit of output at a time, the later may be dealing with more than one
wnit of output at a time. The incremental cost concept can, therefore,
be very useful in estimating the financial implications of expanding or
contracting existing .programs or introducing new programs. The incre-
mental cost of expanding or contracting :existing programs should not be
computed by multiplying the average costs of such ﬁmgrams by the number

of students to be increased or decreased in an educational program.

L]
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The extra costs or savings should be computed by costing the extra ‘
i?xputs ‘required or saved as a result of expansion or contraction of

¢ such a program. Incremental cost is sometimes also referred to as
out-of-pocket cost and can be a powerful tool for cqrtai‘n other educa-

tional decisions and policies.

. 3. Opportunity Costs fiand Shadow Costs
Opportmity costs may be defined as the potentidl return from the
next best availahle alte;native use of a r:esource input. For example,
the opportunity cost to the students for attending an educational in-
stitute may be equivalent" to the income which he would be recelvmg if ’ —
he were employed elsewhere. Similarly the opportumty cost of an educa- '
tiénal resource input like building is the next best available altemative
which uses this b‘uilding. :"I‘herefore; the ‘concept of oppor?tunity costs
in edgcation could help in better resource allocation decisions.
The concept of shadow cost ma): be defined as the differential in
the output of education, if an additional unit cf educatic_)nal‘ input
were available. \For example, the shadow cos; of a teacher will be the -
increased output of education if another teacher were available. The
concept of shadow c§sts may help in maximizing problems in édncation.‘

6. Capital and Recurring Costs

Capital cost may be defined as an invest;nent in long term capi.tal
goods, e.g., building and grounds. Recurring costs may be defined as
costs which recur over a short period of time, such as salaries of

. facuity members, (expenses for buildingS and ground maintenance. The
| definitions of long and short period of time are mostly done on an
. ‘arbitrary basis.
Capital costs may have implications for costing educational programs.

Since ¢apital costs are incurred on capital goods which last for a long

, 31
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period, it may be appropriate to p}orate these costs, over the instruétional
life of capital asscts im order to arrive at the true cost of an edu-
cational program. The procedure to prorate capital costs over their
instructional life is‘discussed subsequently undér'generalized pro-‘

cedures for coéting inputs of education.

7. Joint Costs ' -

L]

Joint costs may be defined as those costs which are borne for the

production of joint outputs, goods, or services. For example, the

costs of the central administration may be classified as joint costs,

s

as these costs are iqqprrgd‘to support instructional and non-instruction-

al services.. .

The joint costs may pose the problem of allocating such.costs among
various outputé or services in order to arrive at cost per unit output.
There may be several bases of allocating joint costs. For example, the
costs of central administration may be allocated among several edq;ational
" programs, based on tbe nurber of students in various programs or on the
“number of faculty members serving these programs. What would be the
best procedure? How sensitive would the results be by using an’alter:'
native basis? Whapawould be the cost of collectipg information égr
using a certain basis? These aré Vvery hard questions to answer, but
nevertheless hgve been discussed under generalized procedures for
costing’inpués of education. ‘

8. Sunk Costs

Sunk costs may T)e defined as ‘costs or investments which were made
in the pasti fbr'examplc, investments in the existingtbuildings may
be referrcd to as a sunk cost. The.concept of sunk cost in education

may be important in certain educational decision problems. According

to the economists, sunk costs should not interfere with future decisions.

32
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For example, if it was discovered that a recent large investment in

a computer for an educational institute was wrongly made by picking

up a; inappropriate pieée of equipment, the decision regarding the
purchase of the right type of equipmcat should ignore the recent past
investment or the sunk cost. The decision in this case perhaps should
. ) ?Bé made by taking into cénsideration tA; incremental costs. and benefits
or effectiveness of various available feasible alternatives. The con-
cept of sunk cost- may Qe applied to faculty as well due to the ;enure.

system in education. If an institute, somehow, is burdened with an

_incompetent faculty member with tenure privileges, the approprlate

alternatives for this type of situation may be to explore various

alternatives by which this person could be improved. The concept of | .
sunk costs, therefore, emphasizes ignoring past wrong investment

decisions for future decision making. It should not, however, bé im-

plied that lessons from past mistakes should not be learned.

9. - Private, Governmental and Societal Costs
Private, governmental and societal costs are reﬁFrred to as costs

to the stﬁdents, government and society. While co;ting educational

prograns,lit is very important to keep in mind from whose viewpoint

the cosfs were being determined. Opportunity costs should also b¢

included while calculating these type of costs. For example, the

costs to students getting an education may include the loss in incdme

-

due to their presence in education (opportunity costs) besides other
‘ costs liké tuition, lodging, board and so on. Similarly, opportunity

costs should be included in governmenta] and societal costs. The |

*x
¥

main dlfterencc between the governmental and soc1ctal costs is that,

¥ ¥

whereas the governmental costs 1nc1udc the financial burden borne by

the government in financing education plus thc loss in potential

A
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taxes due to the students being in the edicational sector ragher than
being employed in the economy, societal costs may include the financial

bufden borne by the society in sustaininé the educatiomal system plus

the loss in thé gross national product due to the students being in

- s A - rl

. education rather than being a productive member of the society. A
Jetailed identification of societal costs and how to measure these

is discussed in subsequent sections.

3 I

10. Standard Costs . -

-

A standard cost has two components, a standard and cost. A standard
‘*‘”‘mhgis 1ike a nomm and whatever is considered normal can generally be accepted
as standard. For example, if a score of 72 is the standard for a golf
.course a golfer s score is judged on the basis of this standard.
- Standard costs are the predetermlned costs of producing a 51ng1e unit
6r a number of wnits in the immediate future. They are planned costs
of a product under current and/or anticipated cperatlng conditions.
In industry, the standard costs for making var1ous products are set
and are based on carefully determ1ned quant1tat1ve and qualitive measure-
ments and eng1neer1ng methods. These standards are considered as nomms .

in terms of specific items, such as pounds of materials, “hours of d1rect

and indirect labor required, “hours of plant capac1ty used, and so on.

n many" firms a standard is operative for a long time. A change is

. 4 needed when production methodé or materials change. In education, the
standard costs for producing graduates of various vocational programs have
not been estab11shed either at the district or state levels Yhe im:

p11cat1ons of standard costs for various educat1ona1 progr ams are that

* these would help in controlling costs, measuring costs and promote poss-

jble cost reduction. 3 1’ .
4 [4
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Variods cost concepts and terminology were fntroddced to facilitate

"the task of establishing societal costs of vocational programs. A

- hiscussion of such a procedure follows and ;hould be primarily used for’

— . @

establishing unit cost studies or determining the average cost of
: L - . —
producing a graduate of a program.

. B. PROCEDURES FOR ESTABLISHING SOCIETAL COSTS OF VOéATIONAL PROGRN@S

»

Procedures for establishjng societal costs of vocational programs in-

-

volve the steps listgd below:
A. Identification of societal costs.
B. Developing direct or proxy measures for the identified societal cosis.

rd

. C. Measuring the sociétal.costs. '
’ J D. Preparing and analyiing the results -of the sociztal costs. .
The above steps are discussed in detail below.

C. 1DENTIFICATION OF SOCIETAL CQSTS

" The societal costs of vocgtignal education programs may Se looked upon
as the opportunity cost of the resources (human and physical} released.by
society for conductingﬁsuch programs. The opportunity cost of a resource to
s‘ociéty was earlier defined as the next best use where such a resource could
be deployed by the society. Economists consider all costs as obportuhity
costs. The rationale b;hind their thinking is that whenever a resource is
employed for a certain use, it cannot be used for other purposes. Thus,
th;re is a sacrifigé involved iﬁ'using a resourcé for a certain purpose; in
so far as it excludes other opportunities that ﬂight have teen chosen. The
, value of the best of these fbregoné opportunities is the true cost of the

o

« chosen altermative.

The societal costs of a vocational education prcgram consist of two

broad categories,anamely, direct and indirect costs of the resources used in
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instruction and the opportunity costs to society. The direct cost of in-

struction include the following elements. :

"

1. ‘Faculty costs

« 2. Facilities costs (buildings and equipment)

. 3. Supplies costs . e

4

The indirect costs of instruction include the costs o¢f,supportive services

»

s,

(salaries, facilities and supplies) and include the following elemehts:u

a
N N

1. Administrative services costs

. Z. Guidance and counseling services costs
.- . )
3. Placement services costs . ,
4.

Student sérvices cosﬁ; (parking, housing, student activities - net
! expenditures)
5. LiBrary services costs
6. Audio-visual services costs ) o " :
7. Food services (net expenditure)
8. . Financial aids to-stddents . .
9. Other serviceé cogtsw
The opportunity costs to society, of a vocational education program in-
* .clude the following eleﬁents. . ‘
1. Opportunity costs to society of the students enrolied in the gguca-
tional program rather than being in ghetwor;d of work ‘and contributing
- : towards the economic welfa;e of the society.

2. Opportunity costs to society due to the inherent nature of the educa-

tional system leading to a loss of such taxes as property tax, sales

tax, etc.
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D. MEASUREMENT OF SOCIETAL COSTS OF VOCATIONAL EDUCATION PROGRAMS
(&n e ' . N
¢ The measurement of societal costs of direct and indirect costs of in- °

struction is rather a simple task, as ail these cos{s could be measuredv
directly in dollars. The dgt:;iled procedures for establ_ishing societal
direct and indirect costs of instruction of a vpcatiimal program are dis-
cussed in the follpv-ving section of this .chapter. |
The opport_:unity costs to society due to the inherent nature of the yed—
ucational system leading to a loss of such taxes as property tax, sales

tax, etc. can also be measureh directly in dollars. This can b.e dope by
-including such taxes, assuming that thc;. educa%ignal system was private
sector and paying these tgxes.‘ 3y / " i . ' N
The opportunity cost ‘to soCiety of the students Being in vocaéimal
‘programs rather than contributing towards the gross national product can
be measured.by proxy measure of income foregone by such stuc.y.ents. However,
this requires a consideration of phe level of employment prevailing during
the years of the.'training program. If the le\_-rel of wuriemployment prevail"ing R
at a certain time is considerably more than the.min}mum acceptable lev:f
" of unemplcfyment;1 it would be correct to consider the s;ocietal opportunity
cost of the students as zero. It would be valid to assume that stu&en'c\s
" would not be able to get jobs when the unemployment rate is high and thus be

productive members of soci'ety' even if they were not enrolled in the vocational

.

programs.

E. PROCEDURES FOR ESTABLISHING SOCIETAL QOSTS OF VOCATIONAL EDUCATION PROGRAMS

g The direct cost of instruction of a vocational program could be estab-

lished by aggregating the cost per student for various courses included in the

3
.

s w

Iat present the minimum acceptable level of unemployment is considered ag
five percent. In other words, at this level of ynemployment, the etonomy is
considered to have full employment. The rationale for this is that theye is -
bound to be some structural unemployment at all times due to the potential
available workers being unable to find jobs which match-with their skills or
their inability to relocate. : " S
Q 37 . ’
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program. Some of these courses may be required of such a program and the

other courses may be elective. The courses included in a vocational pro-
A .

- 1

> gram could also be used as required or elective courses by other vocational

programs offered a the same institute. The first step in the costing of an

{ * N
instructional program is to develop a matrix called "Curriculum Matrix" which
shows the relatﬁonshipsxincluded in the vocational program and other vocation-

al programs offered at the institute. The educational program is defined as

a major area of instruction taken by students.’ For example, a student at

entry or first shmester level majoring in a two year machine shop prograﬁ
may be defined as belonging to program one and the same student at the
second semester level may be def1ned as belonging to program two and so on.

The elements in the curr1cu1um matrix may be f111ed 1n by putting one

where a course was required of a student belonging to that program, zero

where a course_was irrelevant for that program, and a fractlon between

« -

zero and one where the course was an'e'lective_ for that program. The past

s

data reéaraing the pertentages of stpdents enrolled from'various programs in
elective cougses could be compiled, antl.such percentages be used for filling
ini the elements for the elective courses for varieus Programs. For example,
if there were|100 senior terminal semester students in a broétaﬁ and 10, 40,
and 50 percent, respectively. How far should one go in collectlng such
data‘7 It is felt that the data for the past two or three years should be
enough for this purpose. An. example of a curriculum matr1x for a two year
machlne shop brogram 1sshown1ﬁ Table 2-1 which basically gives the dourse

l

program relatlonshlp.

’ ’ ‘

< 1

2Figure 2-1 was prepared by the author from the actual machineshop pro:'
gram offered at the Fox Valley Techn1cal Inst1tute Appleton, Wisconsin in |-
1969-70.

38
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The rows of Figure:2-1 indicate the courses included in the machine shop

-

program and tne columns denote the varioys programs at the'institute that used

. - -( *
these courses. The elements in this table are either one or zero; the element

»

- : . s . . . ... t .. ’ .
one implies that a course is required of a program indicated.,in the colum,
the element zero indicates that a, course was neither required of a program,

nor'was it used as an elective. If a course was used as an elective by a .

2]

program, a fraction between zero and one may be entered in the cell, the

fraction representing the historica® fraction data does not exist, this per-

centage may be based upon the opinion of the faculty or head of programa.

“«

" The courses listed in Figure 2-1 were not used as elective courses by any
¥ B .

program offered at the ‘institute. It is pertinent to observe that most

@
[N

~ vocational programs are well laid out and allow very few elective courses

in contrast to collqge or university level programs. r

”

. The curr1culum matrix is very useful forcestabllsh1ng the d1rect 1n—

¢

struct1onal cost of a vocational program. This matrly serves, pr1mar11y as

~a tool for projecting the demand for courses as a result of the students

%

enrolled in various related programs. This is ach1eve\\by nultiplying the
curriculum matrix.by the enrollment m%trlx to obtain the the pro&ecteo
nunber of students to be enrolled in these’ programs The demand for

-

“various courses could be broken into a number of sect1015,to be offered
for variqus courses dependlng upon the class size policies for such courses.
The 1nputs requ1red in terms of faculty, space equipment and supplles to meet
tﬁg»demangtfor various courses could be generated. Be cautioned, however,
that any projection including co%rse demand is suoject to errors. Errors
in course demand projection will be minimal in the following cases:
a. Rigidity of curricula structure within an educational'instltute:

..o - . . .

A rigid curriculum is defined as a curriculum, when the students .

’ ]
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do not have the options to elect courses. A canpletely‘rigid

~,.ci{l"ricula structure at an institute will be reflected by all - *

elements in thg curriculum matrix Being; one. The more rigid the
curricula sfmc",tdre, the hore reliable the proj‘ectéd demand for
‘vatiou‘s é_grurses \'y?ll be. | .
b. Stability of curricula structure within an educational ifistitute:
A stable curriculum is defined a; one wﬁen_ th; “required and elective
courses t"or various programs and the prerequ.isite courses for various
Y required and éigctivé courses do not undé'rgo a change over a pex'*iod
of time. Another condition for the stability of the‘ curricula struc-
ture is that tzhe number of\ the courses off,ergd do not change. The
more stable the curricula structure at an institute, the more ac- i
curate the estimated demand for the courses includeci in the curriculum.
c. Stability of other factors afgecbting demand for various courses:
The other factors affecting course~ demand a;e listed below: ]
(i) Particular faculty member offering a course:
As stated earlier some of the ‘féculty members may be more
popular and may generaie more demand for their courses especially’
in the case of elective courses. ' T
(1i): Sci:eduling pattern-of coui'ges .offer;d:

Some courses may be heavily demanded simply becduse they fit

the scheduling pattern of the students for theixj,_,'pro|grams.

(iii) System of electing courses: o
Students 1eft to themselves may elect courses randomiy as com-
. pgredv to a syst‘em when these options are e;xercised with the
“advice of faculty members who have %lready prespecified the

policies for this purpose through mutual consultatjon.
. ' .




(iv) Time schedules fpr electing coursés:
| Some courses may be elected only when the students in various
. programs h;ve attained certain. prespecified academic standing
and the others may be elected irrespective of the aL':ademic
’ standing._ The second case will introduce more errors in
estimating demand for various courses than the ffmt case.
* (v). Prereqpisite requirements for elective courses and the ]
rigidity of its enforcement: / : '

The greater the prerequisite requirements and the greater the |

33

. rigidity with which this is enforced, the better the estimates
; which one can make for estimating the demand for various courses.

- In spite of these errors that are inherent in the system, the curriculum

-

3

matrix may provide a better estimate of the demand for various courses, which

under the' existing practices is mostly estimated either by a rule of thumb
{ B

-

or arbitrarily.”

The curriculum matrix should be kept updated by including new courses

ard programs and computing elements of the matrix w}}ich will reflect the '

latest trends in the enrollment pattern in elective coutses. _ .

-

The curriculum matrix, besides serving as a tool for projecting course
demand and resource inputs required, may also serve as a basis for some of
the policy decisions as to locgtion of new programs an;l the expansion: or

. ~ contraction of exisitng programs. These Rolicy decisions; are discussed below:

1) Location of New Programs: ’ =

One criteria for deciding thec location of 'a.new program among several

educational institutes could be the interrelationship among the pro- .

" posed program and the existing programs at 'the various institutes.

According to this criterion, the proposed, program should be located

42 - : . vt
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2)

existing programs in vafious institutes. 'One of 'the‘criteriaior

" its inter-relatedness with other programs andvice versa. Other

in an institute where it will promote the inter-relationship
between the new and the existing programs. This m}' be obtained
by taking the existing curriculum matrices of various institutes
without the p{'oposea program.and finding a ratio betwee‘n the sum
of the numbers filled in the curriculum matrix..‘ This ratio should
again be computed for various institutes after the proposed pro-
gram curriculum is incor;io‘rated. The difference between the secc «d

)

and the first ratios computed may serve as'an index of the promotion

of inter-relationships among various prbgrgms as a result of intro-
ducing the new program in various institutes. _Th.e maximal positive
difference for an institute can serve as an indicator for locating
the proposed program in that institute. The underlying trationale
for using this criterion is that, in inter;;'elated programs, the
costs of instruc;ion may be low due* to optimal or near optimal class
size, 'and hen.ce it may cost less.

The above indicator may be one among several other criteria such

as location ©f students, availability of other appropriate non-
instructional facilities, and so on.

Expansion or Contraction of Existing Programs:‘

The discussion regarding location of new programs can be extended

to the policy decisions .r.egarding expansion or contraction of the

deciding a particular finstitute may be to promot. expansion due to

4

i

criteria could be tbe quality of instruction,“the incremental
expenses or savings, intensity of demand on the part of local

students, business, and industry and so on.

43




In summary, the curriculum matrix shows the relationship between various
programs and courses, both on a required and elective basis, and can serve
as a useful tool for estimating demand for various courses; deteﬁu;ining
res%xrce inputs required’ as a result of demand for various courses, the effects
of changes in an existing curriculum over the other existing curriculum;
deciding about the locat;on of a new program or the expansion or the con- .
. tract.ion of the existing programs dt an educ:.iional institute among several .
institutes. It is beyond the scope of this study to illustrate the applica- |
tion of the "Curriculum Matrix" for various purposes discussed above. H;ving
established the.Curriculum Matrix, the next step is to establish the inputs
izor teaching courses in a program. This is discussed below. |
Step 2 - Establish Inputs For Teaching Courses

The inputs used directly for teaching courses in the Curriculum

- Matrix consist of the following:

A. Faculty

épace B

B.

C. | Equipment

D. Sﬁpplies

Step 3 - Establish Cost For Inputs In Teaching Courses
The procedires for costiné inputs used in teachiné courses included

in the curricilum matrix aré discussed below. These procedures are

directed towards estabii;hing average societaln cost per student rather

<

_ than marginal or incremental costs.

44
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Procedure For Costing Faculty Input

(i) Gross faculty salary, including fringe benefits, paid by society
tothe instructors for teaching a course in the curriculua should
be identified. Let it be Z (dollars) per quarter or semester, as the

case may be.

(ii) The percentage of instructional time allotted to teach the course

as compared to the full teaching load should be determined.
Let it be P (percent). N
(iii) The instructor's cost for teaching the course should be arrived at
by multiplying the gross facults' salary by the percentage -of
instructional time allotted for teaching the course. "This is
equal to $ZP. ‘ ) -
(iv) The ::mstructional cost of the course as determined by -(iii) above
.Should be divided by the actual enrollment in the course. . Let’ thg

\

actual enrollment by N. The instructional cost per student for the <

—

course is equal it § ZP.

)
Note. If a course has more than one section and 'is taught by differe;lt
instrigctors, the instructional cost per student for each section
as well as the average instructional cost per student for the
‘course as a whole should‘be determined.
“The above procedure for costing faculty input is illustrated with an

example below.
\
Example Number 1, (Costing-Faculty Input)

)

A course requiring three contact hours per week was taught over the last
six scmesters by instructors whose tcaching loads in contact per weck ard

gross salaries, fringe benefits, traveling, etc. is given in Table 2-1. The

enrollm;!t in the course is also given. Find the cost of faculty imput per

student for each semester and also the average cost for the last six semesters.

’ - 45 ,
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Table 2-1 ’ //

Faculty Input Data For A Cou;sé

Semester . . —

‘ .~~~ SEMESIER

No.] Item T b4 S 4 "5 6
1. | Instructor Code o0 o1 02 03 02 02
2. | Instructor's Salary/ | . .

Semester (Gross) $6000 $6500 " $7000 $8000 $7300 $7800
3. | Fringe Benefits étc. / : ) '

~ Semester | $ 300 $'400 $ 450 $ 500 $ 550 $ 600
4. | Teaching Load in Con- ' '

-tract Hours/Week 18. 15 15 9 12 12

*|5. | Other Responsibilities g .

Per Week - - - 3 - e
6. i Initial Enrollments 10 15 18 20 25 35
7. | Dropouts -2 1 3 2 3
8. | Failures - 1 - 2 - 2

-Solution To Example 1

A

The cost per student as far as faculty,is concerned is iIIQ§trated for the

data pretaining to the first semester.

Percentage of instructor's time spent on teaching course = contact hours
] of course/week
* full teaching
load in contact
hours/week

£y

=3 = .1667
bt

Faculty's gross salary + Fringe Benefits = $6000 + 300 = $6306= (for semester)
Faculty cost for teaching course = $6300 (1.667) = $1050- 21

Faculty cost/student = $1050.21 = $105. 02 . .o ..

H
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. The_faculty cost per student for teaching the course for semesters two
/ to six could be found using thc same procedure. The average cost per student

for threc years could be derived by dividing the sum of the average cost for

/.’
J *
/// the semesters by the number of semesters, six semesters in our example. This
)/1/// is shown beiow.
. i .
‘ . Average cost of faculty for three years (six sémesters) =

"= $(105.02) + (92.b0) + (82.78) + (106.25) + (78.50) + (60.00)
f 6 .

= §$524.55 = $87.42
6 .

Some explanations regardi;g faculty input data included in Table 2-1
may be given in order to make the costihg‘brocedure explicit. Line 2 of
Table 2-1 indicates,%he gross salary cf the instructor rather than take-
qome pay after taxes. The rationale for this'is that society pays the
instructor }n terms of the gross pay rather than net pay. Line 3 includes
such fringe benefits as social security, uneﬁployment compensation, life q,

" insurance, traveling etc. dnly that portion of the fringe genefits con-
tributed by the state. If the faculty pays. a portion of benefits such .
as social security, it should be ekcluded from the societallcost.

Line 4 shc&s teaching load in contact hours per week. The faculty
teaching load‘in some institutes may be expressed in terms of crehit hours
per week. Contact hours per week are used rather than credit hours pef
week to express the teaching ioad, because facﬁlt& 16ad expressed in credit

-

hours per week creates confusion in cases where %here are remedial courses

éaught without credits. Further, shop or laboratory courses generally have
more contact hours per week as compared to the credits awarded for a course.
It will be seen in subsequent sections that the costing of space and equip-

ment inputs is easier when contact hours are used rather than credit hours.

42
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Line 5 of Table 2-1 indicates '"other responsibilitieé per week."

This should be included only when relcase’ time is provided officiallx to
perform such re;ponsibilities. If no release time is provided for other
responsibiiitiés, it should not be included?

Lines 6, 7 and 8.indicate the init%al enrollments, drbp:ou§§, and
failures in the cou}se. For establishing average costs, only initial
enrollments in the course should be used. The ‘rationale for doing so is
that generally the number of drop-éﬁts and failures in vocational schools
courses is noF very large. Further, drop outs could occur any time during
the time that the course is offered. Moreover, the fa11ures in the course

do gain some knowledge, skills or change of attltudes in spite of the fact

>

that they could not pass the course.- 5

It will be noted in the above example, that in spite of the general in-

ES

crease in saiéry and decreased teaching loads, the a@brage cost per student

-

v

for the course decreased over time. This was due to continuously‘increésing
enrollments in the course, as indicated in line 6 of Table 2-1. Tﬂis illu-
strates the operation of the economies of scale in.instruction. The ineffi-
ciencies in the instructional system due to low enrollment can be demonstrated
by the following example.

Let us assume that the optirfnal enrollment for the course was 30 stt;dents.

3!
The average cost per student for the first semester based on this assumed
enrollment is.calculated and shown below. -
Faculty cost for teaching course = $1,050.21 (calculated as before)

Average Cost per student = $1,050.21 = $35.01
. 30

i3
1

The difference between actual average cost and assumed average cost based

on optimal enrollment cquals $(105.02) - (35.01) = $70.01
418
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Thus, it would appear that the average cost of faculty for teaching the
course was 350.01 more as ;ompared to the average cost of faculty.oased on
optimal enrollment. It may bé of interest to note such inefficiencies in-
herent in the systei due to low enrollments.

Procedures For Costing Spacé Input D

(i) The initial capital outlay on land and buildings should be deter-
. mined. Let it be $X for land acquis%tion cost ‘and improvemeﬁts.
made on it, and SY for bu11d1ngs ' ‘ | -
(1i) The economic 11fe of the'bu11d1ngs should be estimated. Let jt
?e T years. . . -
(iii) Thg building cost ($Y) should be prorated over the economic life
oftthé buildiné in order to find thé'qnnual costs. Thus the

- annual cost = $ X

Alternat1ve

The annual bu11d1ng costs should preférably be calculated by the f0110k1ng
formula to consider the time value of money to .the soc1ety.3

ﬁpnual Costs of Building4 = (Y) (Capital Recovery Factor at i intérest

'rate for T years.)

$

3The time value of money concept states that if society had money, it

could be employed for various purposes such as highways, *health-care programs,
flood control projects, etc. These projects will give a return to the society
on the dollars invested by it. The next best project altermative which was
- sacrificed due to investment in land and building in education and the return

from such alternative project represents the societal time 'value of money.

Since it is difficult to detemmine the societal preferences of alternative
. projects and rate of return on such projects, the interest rate uséd on

school bonds in the year the building was constructed are used in the capital
. recovery factor which is discussed in detail later on.

4'Ihc numcrical values of capital recovery factor used in calculating
annual costs of building is given in Appendix A.

|
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The interest rate i to be used in the formula will be the interest rate
used on schools bonds in the year in which the building was constructed. The
annual cost by this alternative method will be higher than calculated by the \\\
straight linc method. | . - : . N
(iv) The annualicost of Iand should be calculated by using the
T following formula. - . L
. Annual Cost of Land = ($X) (Interest rate)
~ The in%grest rate to be used should be the same as used in the
capital recovery factor employed in the calculations for annual
cost of buildings.
If state land has been used for constructing a school building
and no cash paymenis to private parties are involved, the market
value of the land should be used. Similarly, if a byilding is
donated by the public involving no cash payment on tﬁe part ogj
“the government, the market value of the building'at the time of
acquisition should be’ used.

(v) The maintenance costs incurred should be determined for buildings

dnd.grounds. ‘
(vi) The annual custodial and janitorial services for'\tgi}ﬂifrdings
” and land should be determined from thegpast data.
(vii) The annual costs for. uéilit%és-sbould be determined.
(viii) The annual costs calculatgé in (iii) to (vi) above should be added
to get one annual figutg for the costs of the bdil@ings and land.
y (ix) The space areas used for instruction, administration and auxiliacy
g Sy ] e
service; should—ggki:tenmined and the costs prorated among these
services on the basis of actual space utilization.
(x) The space arca occupicd by different instructional rooms and the

hours cach room is utilized should be determined by multiplying

50
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., land including improvements at that time was 330 000. The remaining 11fe

12 750 square feet is oecupled by classrooms and shops '6,000 square feet by

{

. L

" -the space .area for ‘each room by the hours it is utilized. Let -~

L3

Sl, Sz,.and Sn be the space areas occupied by n rooms. Further,

1et tl, t2, ...... tn be the hours each space area is

. \9’
used. Total space utilization equals Sl‘«xt1 + S2 x t2 + °°:‘f Sn x‘tn

(square feet hours)i

~ (xi) The course space cost,shou{d be calculated By finding a percent-

age of total‘square feet hours used by the course and'multiplyiﬁg |

it by the instructional space cost as calculatéd in (1x) ebpye. E

o~

(xii), The space cost per student is the space:cost‘fbr-the coﬁrse as -
calculated in (x) above divided by the actual enrollment.

The above’ procedure for - :costing space 1nput fbr detennlnlng space cost

per’ student fbr téaching a course is illustrated by an example

Example 2 (Costlng Buildings and Land Inputs)
A shop course having 15 _contact hours per week and using 2200 square feet
area was- taught in one of the bu11d1ngs built 30 years ago at a cost of *

$360 000 and financed through bonds 1ssued at 5-percent. The total cost of

of the bu11d1ng is estimated as 20 years w1th a neg11g1b1e salvage or resale

*

value. The total area of the bu11d1ng is 24,000 square feet, out of which

offlces of instructors and such student services as guidance, selection, place-
ment; and 5,250 square feet by aisles, and rest rooms. The ‘details of the

area ‘used for instruction,are as given in Table 2-2.

51 - y
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Table 2-2 o SRR
Details ‘Of Instructional Area i ‘
No. - Type of Rooms No. of Rooms Area Per Room Total Area |
‘ ) . (Square feet) (Square feet) ‘
n-

1. ‘ 7 " : - 1
. 1 Lecture courses (30 capacity) | - 15 250 3,750 |
- ’ * - i
‘]2 | Lecture courses (50 capacity)’ 4 600 & 2,400 |

. |3 | Shop courses (30 capacity) 3. 2,200 . 6,600
: . ‘ ; |
v , ‘o ' 12,750 |

Y

The.,usage of 'the instructional space is. shown below in Table 2-3.

~ ]
bt 3

. i Table 2-3 ) ‘
Details of In'structional. Areas Utilization 0 — ’
7 1 . .3
e s s
TYPE OF ROOM 1 2 3 4 5 6
'Ije:cture (30 capacity) 18 21 24 24 24 30
Lecture (S0 capacity) | 15 207 a1 4 24 24
|shops (30 capacity) 2% 25 % .3 3 35| AR
‘ i " .
- . Other :expenses‘ relateél, to repairs, maintenance, etc. ’for the buildipg_

a'xle given in Table 2-4. *

- . -

] |
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A .
* Table 2?%
Expenses Related To Repairs And Mainteriance
) . + . EXPENSES PER SEMESTER ($)
- : ) DURING SEMESTERS -
ITEM OF EXPENSE 1 2 3, 4 5. 6 §
Janitorial - _$3;OOO 3,300 3,800 . 4,000 3,500 3,800
» \ . L R
- {Utilities (heat, light, ) , : :
etc.) $ 300 500 350 550 400- 00
. N ! _&"" . ) ~
Snow removal a . 400 - - 300 - 600
* |Repairs § maintenance 1,000 200 1,500 300. 2,000 400 ¢
- ® h . - - - “
Total for Semester‘ $4,300 4,400 -5,650 _ 5,150° 5,900 5,400 ”
L - . - . - .
Tyé information regarding enrollment in the shop course is given
below iﬂ Table 2-5.
- Table 2-5 . v .
Enrollment in"Shop Course
‘ ) ' 8
ENROLIMENT — SEMESTER ‘
INFORMATION ITEM -1 2 3 4 5 6.
. Efrollment (initial) ~ 8 - 12 15 25 28 35
Dropouts - - 1 . 2 2 f 3

Failures - - 1 1 2 2

4

Find the space cost per student for this shop course based on actual

R

eﬁiollment. Find the average cost per student for space input. If the op- o

3 . .
timal enrollment in this course is 30 students, find the hypothetical space

cost per student based on optimal enrollments. Find the,average of the «

hypothetical spaée cost per student.

53 : ) .
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SOLUFION _ Example 2
s .
The cost_per student for land and building is shown for the first semester. .

@

° Bu11d1ng Cost for Course

L4

[ 2

Y

. = $6705-07 \ ' . BRI

.-
~ & ~

The annual cap1ta1 cost of bu11d1ng equals initial bu11d1ng cost times
capitai’ recovery factor at bond.lnterest rate for the estimated life of
bulldlng, or $360 000 (. 05478) $19,720.80.

,‘ * ‘The total square feet of bu:ldlngs used for 1nstruct10n and offlce

!

space5 is 12,750 6 000 = 184750 square feet -
F "‘5. . . . 9 ©
' ‘Percentage of area used for 1nstruct10n 12,750 = .68 or 68 percent
. . - 18 750
v . '?S » iR

- Annual cap1ta1 %ost of bu1ldfhg a551gnab1e to instruction = ($19,720.8b) X

(68 = $13,410. 14., \ B e X

\v. s .
- 4 £

. Semester cap1ta1 cost of bu11d1ng asslgnablc.to 1nstruct10n $13410-14
—7—1—

°

o

Space Utilization Calciuatiém'During’First Semester'

Lecture type (30 Cc .a 1ty) (Area in square feet) x (Average usage
per week in hours) (37 0) X (18) = 67 500 Square feet hours.

Lecture type (50 cap c1ty) (Area in square feet) x (Average ‘usage
per weeg in hours) = (2400) x (15) = 36, 000 square feét hodrs.

" Shops (30 capacity) \(Area in square feet) X (Average usage per week

-l

9
*

in hours) = (6600)  (25) 1‘165 000 . - . L
O

. Total space utilizati durlng,flrst semester = 67,500 + 36,000 + 165,000 .

a= 268,500 square feet?hours. M . 2 ’

- . ~
N . .
¢ * R o »

Space utilizatipﬁ for the course, = (Area in square feet) x (Contact howrs

of course) = (2200) x (15} =133,000 squareé feet hours.,
Lo i

The area devoted to alslbs restrooms should be-ignorgd. TIn our example,

it was 5,250 square feet." . v

. 1 ‘\‘ s A 4 y ] . .
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L I . . 8 )
: Petrcentage of space utilization for the course =
Space utilization for the .course
otal space utilization during first semester

268,500

<

Space cost of building ‘Semester capital cost of

for the course during =  building assignable X
. first semester ‘ to instruction
= ($6705.07) x (.1229) = $824.05 i
Land Cost For Course
anu;il cost of land =‘(Initial cost of land ' (Interest

. and inprovement )
* $30,000 (.05) = $1,500
" Semester cost of lfnd = $1500 = $750
"y ' - .
Semester land cost assignable to instruction = (Semester

-

= ($750) x (.68) = $510

assignable to

= $510 (.1229) = $62.68 instruction)-

Maintenarice and Repair Costs for Course-

First semester repair and maintenance costs

. Janitorial = $5%,000
Utilities = 300
Repairs = _1,000

’

Total Maintenance $4,300
costs

4 ]
i

Semester maintenance costs assignable to instruction =

(Total semester maintenance x (Percentage of building
cost) . used for instruction)

= $4,300 (.68) = $2924.00

! qf land )

= 33000 = .1129 (12.29 percent)

Percentaﬁe of
space utilized
for the course

rate of school
oonds) o

4

cost x (Percentage,
of building
used for .
instruction) .

Semestet “and cost assignable to course = (Semester land cost x (Percentage

of ‘space
utilization
for the
course)

K
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Semester maintenance costs assxgnable to course = (Scmestcr X (Percentage
nain- o° space |
= $2924 (.1229) = $359.36 . tenwnce utilized o

cost for the
, _ assigned course)

to in-
.\ - : . struction)
Sum of Space Costs for Course
Building costs = $824.05 , B
Land costs =  62.68 |
)Maintenance costs = "359-.-36
Total =$1246.09 }
Space Cost Per Student = Total space, cost for course
- Initial Enrollments in Course ‘ .

= $1246.09 = $155 75
= .

Calculation of space costs per students for semesters two to six may be

done the same way. The results of these calculatlons are gwen below:

Semester... _ - 2 3 4 5 6

Building Costs §785.34 65274  640.33  640.33  SSL 82
Land Costs 57.68° 49.73 48.71 48.71 41.97
Maintenance Costs 338.40  374.60 -.334.44 385,15 302.21

Total Semester Costs 1181.42 1078.07 1023.48 1072.19  §96.00
Initial Enroilment 12 15 25 28 35

I~
The average space input cost per student for three years or six semesters

/ .
could be computed by taking the average of the averages computed for each of

Cost Per Student . 98.45 7L.87  40.94 3829  25.60

the six semesters. ThlS is shown below: . /
# ‘ /

Avcrage space mput cost for the six semesters = //’

$(155.75) = (98 . 45) + (71 . 87%7+ (40 . 94) + (38 . 29) + (25 . 60) / .

= $430 . 90 = $71 . 82 . /’
6 P
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It will be noted once again that the average space cost “decreased over

time >due to increased enrollments in the course.

-

lThe hypothetical average space iaput cos. for each semester if the enrollment
'in the course had been optimal or thirty students can be calculated by d1v1dmg
total space cost for each senest:r by optimal enrollnent in the course. This
ot is shown below: '

<

. . Semester 1 2 3 4 5 6
Total Space ) ) .
Cost for Semester ($) = 1246.09 1181.42 1078.07 1023.48 1072.19 896 .00
(ptimal Enrollment .30 30 30 30 30 30
Average | Y |

Hypothetical space -

_Cost per Student (§) = 41 s4 39.38 35.94 34.12 35..74 29.87

Once agam the .1ypothet1ca1 average space cost per student could be compared
o —;r;th the actual average_ space cost for the course. The differences would in-
dicate the level of efficiency at which the system was operating due to the
enrollment factor.

‘Comments on the Solution

It will.be r}oted that the initial cost of the building, $360,000, was
multiplied by the capital recovery factor at 5 percent and 50 years.” What i-s
the capital recovery factor? This is explained with reference to thé& above
example. if the school system borrowed $360,000 at 5 percent interest
(compounded yearly) and’ planned to repay this loan in-equal year end in-
stallments for 50 years, whatlwould be the yearly installment? The yearly
' installment over a perio:l of 50 years is ;:alculated by multiplying the

initial prifciple of the loan ($360,000) by the capital recovery factor at
the interest rate charged for the period over which the cntire loan is

intended to be repaid. In our case, the yearly installment was $19,720.80.

. In other words, if the school systcm was to pay $19,720.80 at the cnd of
~ 52 : !
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"af the end of each year will be $1,500 ($30,000 x .05). In other words,

each year from year onc to year 50, thé entire debt obligations would be
met. It would, therefore, be appropriate to say that the annual cost of the .
building-is $19,720.80. ] .

N

How may one figure out thé annual cost of the building, if these were

financed through current revenue rather than through bonds? The cost of the

capital assets (buildings and equipment) should always be mul;iplied by the

capital recovery factor at prevailing bond interest rates over the life of

4

such capital assets, ‘even if no borrowing is involved. The rationale for this

is that it takes care of the time value of money invested by society in

capital assets. The concept of time value of money was explained‘e;rlier
in Footnote 3 of this chapte}. % -

It will be noted that in our examélg, thé»annual cost of land was
caiculated by multiplying the initial cost of land,‘including deve lopment
cost! by the interest rate at'which $chool bonds are issUed, rather than
the capitél recovery factor. The reason for using this procedure in the
case of land is that land -has infinite life as compared to theﬁdefinite life

of a building. If the initial cost of land at $30,000 was borroked at

5 percent (compounded yearly) for an infinite period of time, the interest

if interest of $1,500 was paid from yeér one to year infinity, we will not
be required to pay $30,000 towards the amount initially borrowed. Therefore,
the annual cost of the land to society is $1,500. Onée again, even if no
borrowing is involved in financing. the cost of land, the described pro-
cedure for establishing the annual cost of land should be followed.

How is the annual cost of capital assets established, if these are
donated by the publichor government? In such cases the market value of such
assets should be cstabiished and the procedure described in the cxample
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for costing such inputs should be used. The rationale for includiné the
cost of capital asscts for which no payments have been made by the school.
sy;stem is t.hat we are trying to establish societal costs and that society
did release resources for the educatic;r\al system,\which othcrwise would

have ‘been used elsewheré in meeting other societal needs. .

PROCEUJRES FOR COSTING SHOP EQUIPMENT INPUT 4
An inventory of the shop equipment shculd be taken aleng with the
fbllowiﬁg information.
‘(1) Date of Aacquisition of equipment. -
(25 The remaining economic life of equipment from the instructional
point of view. _ )
(3) Thé total economic life of equipment should be determinéd by
adding (1) and (2) above. Let it be T years. ,
(4) The initial cost of the equipment (let it be $P), will be prorated
over the economic life of the equipment as determined in (3) above.

hY

Thus, the annual cost of the equipment in ‘the shop is equal to
Alternative ]
The above procedure ignor,es' the time value of the money spent on the
equipment. The preferred procedure for establishing the amwal cost should
be to use the following formula: | ' .

$P multiplied by the capital recovery factor at the prevailing bond interest
rate for instructiomal lifc of equipment.

The above formula assumcs that the salvage or resale value of the
equipment at the end of its instructional life is negligible. If the
equipment has significant salvage value at the end of its instructional
life (let it be $L), then the follgwing formula will be used to establish

the annual societal cost of equipment:

59 .
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($P-L)x(Capital recovery factor at the prevailing bond interest rate over
instructional life)+L(Prevailing bond interest rate).

4
3

The above formula assumes that the salvage or resale value of the equip-
{

ment at the end of its instructional life is negiigible. If the equipment
has sigllifica;lt salvage value at the end of its instructional 1ife

(let it be $L), th:en the following formula will be used to. establish the
anrudl societal cost of equipment:

($P-L)x(Capital recovery factor at the prevailing bond interest rate over
instructional life)+], {Prevailing bond interest rate).

{5) The semester éapital cost of the equipment for all courses.
taught in thg£ shop should l;e determined by dividing the annual,
cost of the equipment established in Step (4) above by 2.

(6) 'Ihe maintenance cost of the eqhipment should be determined for
each semester. ’

»(?) the semester capifai cost Step (5) and the maintenance cost
Step -(6) should be ac'lded to calculate the total semester cost .
fox equipment in a shop for all courses taught'in that shop. -

(8) The contac* hours of all thg courses taught ir; the shop should be
-deterinined. Let it be H_ hours. ]

(9) If the contact, hours of a shop céurse are, h_hours of total H

hours, the percentagé «of equipment used in the shop for that

course ;s g The'semester cost of the equipment for the course

is ‘calculated as shown below:

(g) x(Scuester cost of equipment for all courses as calculated in

Step (7). above).

(10) The cost per graduate should be detcrmined by dividing the costs as

calculated in Step (9) above by the actual cfirollment. -
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Note that the equipment cost has i)een based on timg utilization rather than
actual utilization of equipment. It is very probable that actual utilization
in the advanced courses may be greater than in thetinfroductory courses. In
order to remedy this situation, weights can be assigned for the actual
utili;ation and the costs pforated according éo the Qeighted utilization
‘in &ifh Tent course.

‘ 'é?iwabove procedure for establishing societal cost of the shop équip-
ment is illustrated by an example.

Example 3 (Costing Equipment Input) ‘ .

" An introductory shop course having 5 contact hours per week used shop
equipment for which the following data were collected and are given in

_Table 2-6 below.

-

Table 2-6

Data Regarding Equipment Used In A Shop Course

| Machines
Information Item ' ) A' B C
. . -
Years Usg? (years) 10 15 20
Remaining Instructional Life 5 5 -
(years)

Initial Purchase Price $20,000 $10,000 $30,000
Salvage Value at the End - $ 1,000 $ sS00 $ 2,000

of Instructional Life .

i
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The equipnl\ent listed above was also’used by an advanced course having

15 contact hours -per week. The introductory and the advanced course were

£

offéred in both thc semesters over the last two years. The actual enroll-

”

ments in the introductory and the advanced courses are given below in Table 2-7.

*
5

Table 2-7
Enrollment Data Ragarding Courses Using Shop Equi;;ment . -
Seme.ster,s o ~ | 1 2 - 3 4
Introductory Course 10 ‘12 15 - 20 .
4 . {oe-
Advanced Course 8 9 1 13

The maintqﬁance and repair cost.for the last four semesters are given

below in Table 2-8. . -

Table ‘2-8 |

Maintenance and Repair Costs of Equipment -

4

Semester- - o 1 2 3 4
Maintenance & Repa‘il:s Machine A §100 125 140 150
Maintenance § Repairs Machine B --| $150 © 7175 160 180
Maintenance § Repairs Machine c $200 250 - 350 350 ,
Total Maintenance & Repairs For Semester] $450 550 650 680

"
<

The school bonds 10 years ago were issuyed at 5 plt_:rcent and prior to
this period weré issued at 4 percent.
Find the cost per student for shop equipment input for each of the

above four scmesters. Find the average cost per studerit fdr two years., 1f
I

the optimal cnrollments in the 1ntroductory and advanced. course were con-

sidered as 25 and 20 students, fmd the hypothetical cost per student for

62
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equipment inputl for six years. Find the average -hypo'thetical costg per
student. Compare the actual costs pergstudgn't with the _hypofhctical costs
p1er student and iﬁterpret the results. Compute the ratios of the actual
cost per student and hypothetical cost per student and interpret the results

for each scmester. _“ ) -

o0t Solution to Emmple 3 (Gostmg Equ1pment Input)

-

* . 1
.

The cost of shop equipment for the first two semesters is computed

below: ' )
Initial cost 'of machine ($P) = §20,000
Total instructional life of Machine A (T years) = 10 + 5 = 15 years
Salvage value ($L) = $1,000 _, - ' .
Annual cost of Machine A = (P-L) x (Capital recovery factor at
. bond rate of 5 per¢ent over"
S . instructional life of 15 years)
+ L (School bond rate)

= $(20,000 - 1,000). (. 09634) + (1,000) x (.05)

- ' = $(19,000) (.09634) + 1,000 (.05) . -
= $1,830 .46 + 50.00 = $1,880 . 46 -
Similarly, calculatmns for Machine B and C with annual costs of Machines
B and C at 4 percent bond rate, and c_:ons1der1ng 20 years life on ga_ch
machine and a salvage value (_)f $500 and $2,000 re%pectively; are shown

below: . . .
! ) . Annual cpst of Machine B = $(10000 - 500) (.07358) + 500 (.04) '

\ © = 8(699 01) + (20.00) = $719 -, 01
Annual cost of Machine C = $(30000 - 2000) (.07358) + 2000 (.04)
' = $(2060 . 24) + (80 . 00) = $2140 . 24
Total annual capital costs of Machines A +B+C
' = $(1880 - 46) + (719 . 01) + (2140 . 24)
= $4,739 . 71

w

,Total. Semester capital costs of Machines A + B + C

. : © = $4,739 . 71 = $2,360 ., 86 p
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It may be pointed out that the value of capitai revo;ery‘facgor at a
few selected intc%est rates and different time periods is given in
Appendix A of this fePorf: The reason for using 4 percent interest
rate in the case of Machines B and C was that it was assumed that
the school bond interest rate prevailing at the time of buying

these machines was 4 percent. The intérest rate in the case of

»

Machine A was 5 perceﬁt.

The costs of Hachines A, B and C were calculated sihilarly for
the second year or semesters three and four; ‘

Maintenance and repair costs of machines may now be added to the ‘
total semester capital costs calculated earlier. This has bee; snown

below. . ’

Semester 1 . z 3 4
Capital cost of e - ) : . :
equEpment ¢ = 2,369.86  2,369.86 2,369.86 2,369. 86
Maintenance § . . ‘ \

repair cost (3) = 450700  'S50.00  650.00 |  "680.00
Total capital and . :

Miintenance costs %) = 2.819.36. 2.919.96 3.019.86 3.049. 86

rd

. The semester ‘capital and maintenance cost for equipment ray be allocated

« ¢

between introductory and advanced courses. Since the contract hours of
the introductory course are five and the advanced course are 15{ the

total hours of utilization of shop equipﬁent comes to 20 hours. The
, .

>

introductory course should be allocated 7%, or Qné fourth, of total
‘semester capital and maintenancé cost; and the advanced course should

be assigned %%, or three fourths, of such costs. This has been shown below.

-
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Semester - . 1 -2 3
Costs a551gned to ' ‘ ;o
Introductory Course ¢ = 704.96 729.96 754.96 762.46;
Costs assigned to . , : '
Advanced Course ($) 2,114.90 2.189.90 2.264.90 2.287.40

. Tbtal capital and 4 ' N N
Maintenance costs (§) = z,819.86 2,919.36 '3,019.86' 3)Q49.86

The cost of shop equipment per student for each course could now be com-

puted by dividing the costs assigned to each ‘course for various semesters

by the actual initial enrollment in the course.

i

" Semester . 1

Equipment cost assigned
to Introductory Course ($) = 704.96

. Enrollment in

“Introductory Course (Nos.) 10
Equipment cost — 7 )
per student (§) = 70.49

{

725.96

This shown on)the below. °

! .

Y

60.83

n

754.96

15

50.33

762.46

20

38.12

Snm11ar1y cost per student for equipment in the adVanced course was

computed and were found as $264.36; $243.32; $205.99; and $17S 95 for

semesters one, two, three and four, respectively. The average cost -

for the last two years or four semesters for equipment input could be

found by caiculating the sum of the average costs for thé four semesters

and dividing it by four. The average cost for the introductory course

using this procedure was calculated as:

$54.94 =

. course was calculated as:

$22.38 = [ -

K

\
\
\

(264.36) + (243.32) + (205.90) *+ (175.95) ; |
: :

;.

12

[ (70-49) + (60.83) * (S0 33) + (38:12) 1. and the advanced

»

*
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The hypothetical average costs based on the optimal.enrollment of 25
» . P iR}

students is calculated below along with thé ratios of the actual and
) 4 -

hypothetical average-costs. .

- Semester o 2 .3 " 4
Equipment cost 3551gned ) ) A N .
to Introductory Course (§) = 704.96 ’ 729.96 754.96 762.46

'Hypofhetical optimal ' ) :
enrollment (Nos.) 25 25 25 25

- Average hypothetical equip- e . ,
ment cost (per student) (§) = 28.20 -~ 29.20 30.20 30.50 .
Actual average w7 ] <t
equipment*cost ($) = . 70.49 +60.83 50.33 -- 33.12
- . .t .

. Ratio of hypothet1ca1 to actual i ” )
average equipment costs .40 48 .60 .80

M «

L3

. The ratios computed in thexlast line 1nd1cate that as far as equ1pment
1nputs are concerned for this shop, the system was operatlng at 40 48,
60 and 80 percent “of eff1c1ency during semesters one, two, three and
four, respectlvely . i

. . «
P -

Comments -on Example 3 l

All comments on the example for space 1nput apply to equipment 1nput as
well. Some add1t1ona1 comments are given on the formul used for establlsnlng
the annual cost of machines. It will bé recalled that annual cost of the

-

machines was calculated by u51ﬁg the following forme}a

Annuél cq§t of Machine = (P =L) x (C.R.F. ) +'1i .
Where: P = F1rst cost of the machine in dollars ‘
' L= Salvage value of the machine 2
(C.R,F.)i = Cap1§a1 recovery fagtor at bond inﬁere§t rate‘of i percent over
. * the instructional llge of the machine is estimated at t years. .
i = School bond interest rate. .
-t = Instructional life of the equipment. - 7‘
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Using the above fornula, the aninual cost of Machine A was foud as shiown
below: . i ‘
" Annual cost of Machine A = (20 000 - 1,000) (C.R.F. ),15 pefcent 1,900 (.05) ~
T = 1,900 (.09634) + 1,000 (.05) . '
- = 1,830.46 + so..bo‘ "
. . ' = $1,880.46. -
The 15gic underlying this formula could be explained as follpWS' If one
“. was to borrow $19 000 gﬁga percent 1nterest raterand agrees to repay it in 15
equal year end payments (from year one to year five), the yearly repayment
schedule would be $1,830.46. Furt.hemore, if a sum of $1,000 was borrowed at .

5 percent interest rate and it was arranged to pay only the interest at the

'A, N

end of each of fbllowlng years and to pay the‘ent1re pr1nc1p1e of $1 000 at

the end of the 15 years the year end interest ‘payment would come to .
Q%O.OO (51%000 x .05). There_would sti%l be an obligation to pay ¢1,0b0 at
yﬁé end of year 15; this amount tould be repaid from the revenue realized from
the sale of the old machine at the end of year 15. Thus, the annual societal
cost of the riachine comes out as ($1,830.46) + ($50.00) or $1,880.46.

Example 3 mentlons the estimation of the total 1nstruct10na1 lite of the
equ1pment .The d1ff1cu1t part in estlmatlng the total 1nstruct10na1 11fe of
the equ1pmentvrests with the estimation of future life rather than‘past life.
If there is a éreat deal of uncertainty about the projected future life of a
capital asset, three types\;f estimates, namely pessimistic, most likely and

y | Bptimistic could be prepared. The pessimistic estimate refers to the estimated

—future life if everything goes wrong mechanically with the machine or it becomes
obsolete due to changing technology. Most likely estimates refer to the average
expected future life baeeq on historical data or experience of other simalar

.machines. The thimistic’eetimate refers to the estimaged future life if

)

everything goes welf'nechanically with the machine and if the equipment does
’ ' ol :
67
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not become obsolete duc to'changing technology. The above-mentioned three |

) . i - - ! '
estimates could be changed into one estimate by using the following formula: ]

* v
o \ &
Pessmlstlc estimate + 4 Most likely estlmate
. . + Optimistic estimate ~
~ . 6

“ ] 3

Estimated future life of equipment =

As an example, if in the above example, the pessimistic, most likely, and .
optimistic estimates for remaining life of Machine A were four, five and six

years respectively, the estimated future life would be shown below:

Fl M

N -

, . .
Ebtimated future life for Machine A = -+ 46(5) +6_4+20+6_ 30

3 =<F =_5 years

~

COSTING PROCEDURE FOR SHOP .SUPPLIES INPUTS ”

»

(1) Ideally, shop supplies costs for each course should be detemined
by chargmg the materlal costs to each 1nd1v1dua1 cou;rse and the cost per

gradu?te ealculated by d1V1d1ng this cost by the actual enrollment . 7

1

(2) If there is an overhead associated with supplies like purch'as{ing, .

‘

storing and issuing costs, it should be prorated on some rational basis such’

\

‘as.the dollar value of the material used for different courses ) '

N -

-

E.\ample 4: (Costing Shop Supplies Inputs)

The information regarding a shop course and supplies iriputs used over .the

last six semesters is given m Table ?-9. R | D
- : . ! p S I
. ' Table 2-9 "
DATA REGARDING SUPPLIES USED IN A SHOP pomzsg . .
Semester .1 i . 2 3 ‘4 5 6
oSupplies Used ($) = 80 | 120 180 280 | 375 | aso
I(;;iti.-ial enroilients (Nos) | 8- 'io‘ 15 20 25 '30.
Dropouts (Nos) 1 2 1 2
" Failures (Nos) . - . | --- 1 1 2 2 3
Optimal ‘enrollments (Nos) | 25 25 25 25 .25 25




Find the cost per student for supplies input based on actual and hypothe-
tical enrollments. Find the average costs: . '

Solution: - Exaple 4:

The cost per student for supplies input is shown below:

Semester o 1 2 5 .4 s 6.
" Supplies costs (8), = 8  12. 180 280 375 450
Initial enrollments (Nos) 8 10 15 .20 25 30

Supphes costs
per student ($) = . 10 .12 12. 14 15 15

The hy:pothetical supplies costs per student based t)n the optimal enrollment
of 25 students ‘would be the same as based on the actual enrollment. The °
reason for this is that the supplies cost is a;variablc cost or depends directly
on‘ the number of the students enrolled in the course. If the enrollment in
the course increases or decreases, the supplies costs increase or decrease
propor:t‘ionatelyv

The procedures for costing inputs of instruction, namely faculty, space,

equ1pment and supplies were apphed by the investigator to the machine shop

p*onam offered at Fox Valley Technical Institute, Appleton, Wlsconsm during

,1965-70. The results on the direct cost of instruction per student based on

actual enrollmefit may be seen ‘in Tab;e 2.10. A breakdown of the direct costs

of instmcéion per student based on actual enrollments may be seen in Table 2-11.

The breakdown gives the costs for faculty, space, equipment and supplies iﬁputs
in ‘instruction.s

AUXILIARY AND SUPPORTIVE SERVICES INPUT

-

(1) The salaries, fringe benefits, etc., of staff associated with an

auxiliary service should be determined.

\

-
* A

5. For morc details sce ilichar C. Arora, 'methodology for Cstablisaing Production

and Cost Functions of Vocational Education Progcrams.' Unpublisned doctoral
aissertation, University of lMinnesota, IMlinncapélis, ilinnesota, June, 1975.
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Table 2-10
DIRECT COSTS OF INSTRUCTION PER STUDENT BASED ON ACTUAL ENROLLMENTS €))

s

B .| No. 'COURSE COURSE NO. | 1965 1966 | 1967 1968 1969 | 1970
1 |MACHINE SHOP THEORY I 420-336 53.99 52.57 41.81 |  49.16 36.09 32.95 )
2 |MACHINE SHOP_PRACTICE I '420-324 | 274.55 | .259.51 | 207.33 [ 235.62 [ 213.02 | 183.72
3 [BASIC MATIHEMATICS™-.__ _ 804-305 ~ | 20.80 21.21 26.02 | ' 34.37 [ " 34.55 19.80 .
4 |APPLIED COMMUNICATION I * —|-801-318 . 20.57 21.85 19.31 26.26 28.58 [. 23.85 ,
S |SKETEHING AND PROJECTION 421-306 | "ss.20_| s1.28 39.71 43.08 53.37 33.85
6 |ORIENTATION I & . 5.00 5.747|--4.87 | 5.57 - -
7 |TOTAL MACHINE SHOP 1ST SEM. ) 430.11 | 412.16 | 339.13 | 394.06 | 365.61-|_294.17 - ©
- N - - ‘ - —— .ﬁlllmil.
8 |MACHINE SHOP THEORY II 420-339 - | 80.98 | 86.19 43.49°[  s8.09 54.12 38.77 )
9 |MACHINE SIOP PRACTICE II . [ 420-327 | 411.33 | '306.43 | 216.91 | 278.88 | 317.77 | 216.21
10 |BASIC DRWG. § BLUEPRINT RDG. | 421-309 | 126.05. 95.05 69.82 49,35 43.50 38.87
11 |APPLIED MATHEMATICS - | 80a-326 | 27.45 22.84 | 27.27 30.07 41.44 21.28
12 |APPLIED SCIENCE I . | 806-306 24.40 26.28 | _ 30.31 40.08 38.78 37.03].
13 [ORIENTATION II . '4.86 5.58 | - 4.73 5.42 - - -
14. |TOTAL MACHINE SHOP 2ND. SEM, 675.07 | 542.37 | 392.53 | 461.89 | 49s.61 [ 352.16
15 [MACHINE SHOP THEORY III | 420-342 121.49.| 95.59 7249 46. 30 42.60 | 46.16
. 16 [MACHINE SHOP PRACTICE III 420-330 613.49 | "469.76 | 356.50 | 221.28 [ 264.91 | 278.77
17 |HUMAN RELATIONS .| 809-303 "7.81-] 10.35 12.28 | - 12.89 24.19 25.46
18 |[BASIC METALLURGY - 422-303 132.52 | 105.30 | 82.07 47.56 51.29 62.38 .
. . ~ . RS
. kl
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Table 2-10 Continued

1967

NO. COURSE COURSE NO.[ 1965 1966 1968 1969 1970
19 |[APPLIED SCIENCE II 806-306 91.52 72.15 40.82 48.28 - -
20 |NUMERICAL CONTROL 40%-~306 82.61 64.80 49.18 25.31 - -
21 |WELDING 442-321 - - - T - 52.47 53.62
22 |TOTAL MACHINE SHOP 3RD SEM. " l1049.44 817.95 | 613.34 | 395.62 | 435.46 | 466.39
23 |NUMERICAL CONTROL 404-306 . - - - - 34.13 41.69
24 [WELDING ° 442-321 72.69 68.20 71.91 58.89 - -
25 [MACHINE SHOP THEORY IV 42Q€345 138.84 114.64 118.70 48.76 52.09 63.49
26 |MACHINE SHOP PRACTICE IV 420-333 | 701.13 | 573.61 590.17 | 267.28 | 322.99 | 381.33
27 |HYDRAULICS AND PNEUMATICS 419-306 43.96 38.64 40.66 45.49 38.5S 39.89
28 |INDUSTRIAL PROCESSES 402-311 22.17 18.73 18.37 19.27 29.58 29.0S
29 |TOOLING AND FIXTURE DESIGN 420-357 | 129.81 108. 04 111.21 42.38 55.35 64.93
30 |TOTAL MACHINE SHOP 4TH SEM. s 1108.60 | 921.86 | 951.02 | 482.07 | $32.69 | 620.38
31 |MACHINE SHOP FIRST SEM. 1 430.11 412.16 | 339.13 | 394.06 | 365.61 294.17
32 |MACHINE SHOP SECOND SEM. . 675.07 | s42.37 | 392.53 | 461.89 | 495.61 | ,352.16
33 |MACHINE SHOP THIRD SEM. 7049.44 | 817.95 | 613.34 | 395.62 | 435.46 [ 1466.39
34 |MACHINE SHOP. FOURTH SEM. — [1108.60 | 921.86 | 951.02 | 482.07 | 532.69 | 620.38
35 |TOTAL MACHINE SHOP MAJOR . .
PROGRAM 3263.22 | 2694.34 | 2296.02 | 1733.64 | 1829.37 | 1733.10

Q
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Table 2-11

=

BREAKDOWN OF DIRECT COSTS OF INSTRUCTION
_PER STUDENT FOR MACHINE SHOP PROGRAMS
BASED ON ACTUAL ENROLLMENTS

E - . »

NO. COST ITEM 1965 1966 1967 - | 1968 1969 1970 .
MACHINE SHOP FIRST SEMESTER _
1 |FACULTY 281.94 | 278.18 | 231.60 |  280.37 | 263.08 | 216.92
2 |SPACE : 55.23 | . 50.09 34.21 39.11 34.59 25.33
3 |EQUIPMENT 87.94 78.79 62.32 68.58 61.44 45.11
4 |SUPPLIES L 5.00 5.00 | - 6.00 ' 6.00 6.50 6.75
TOTAL FIRST SEMESTER : .- 430.11 | 412.06 | 339.13 | 394.06°( 365.61 | 294.11
MACHINE SHOP SECOND SEMESTER ,
s |FacuLTY . 443.26 | 375.27 | 272.25 | 326.89 { 350.61 | 260.55
6 |SPACE . 85.40 61.29 43.36 46.07 | 48.59 | '30.14
7 |EQUIPMENT 139.41. 98.81 69.42 81.43 88.41 $3.47
8 |SupPLIES 7.00 7.00 7.50. 7.50 8.00 8.00
TOTAL SECOND SEMESTER 675.07 | s542.37 | 392.53 | 461.89 | 49s.61 | 352.16

b

Q
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Table 2-11 Continued : .
y
NO. © COST ITEM 1965 1966 1967 | 1968 1969 . 1970
MACHINE SHOP THIRD SEMESTER . ‘

9 [FacuLry 710.97 | s67.46 | 421.96 | 257.88 | 256.68 | 286.75
10 * | SPACE : 127.49 92.95 68.35 44.86- | 44.06 43.92
11 |EQUIPMENT 195.98 | 142.54 | 107.03 76.88 | 109.22 | 109.22
12 |suppLIES . 15.00.| 15-00 16.00 16.00 25.50 26.50

TOTAL THIRD SEMESTER 1,049.44 | 817.95 | 613.34 | 395.62 | 435.46 | 466.39
MACHINE SHOP FOURTH SEMESTER ’ : .
13 |FACULTY . 670.91 | 572.68.| s97.40 | 273.47 | 361.22 | 429.62

14 |spPace 135.97 | 104.49 | 104.25 s2.72 | s4.00.| 60.20
15 |EQUIPMENT 285.72 | 228.74 | 232.37 | 138.88 | 108.47 | 121.06
16 |SUPPLIES 16.00 1600 17.00 17.00 9.00 9.50

: TOTAL FOURTH SEMESTER ) 1,108.60 | 921.86 | 951.02 | 482.07 | 532.69 | 620.38
MACHINE SHOP MAJOR PROGRAM s T ,

17 |FAcuLTY 2,107.08 [1,793.54 |1,523.21 |1,138.61 |1,231.59 [1,193.84
18 |space 404.09 | 308.82 | 255.17 | 182.76 | 181.24 | 159:59_
19 |EQUIPMENT . 709.05 | 548.98 | 471.14 | 365.77 | 367.54 | 328.92
20 |SUPPLIES - 43.00 43.00 46.50 46.50 | .49:00 | -50.75

GRAND TOTAL MAJOR PROGRAM 3,263.22 |2,694.34 |2,296.02 [1,733.64 |1,829.37 [1,733.10
-« . . R . /klr
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(2) The expensc due to supplies associated with an auxiliary service
should be determined.

(3) The buildings costs associatcd with an auxiliaty service snould be
determined as discussed earlier. . - ’

(4) The equipment costs associated with an auxiliary service should be
determined and prorated among .the economic life of the equipment

(5) Items 1 to 4 should be added to get one figure for annual expenses
ccnnected with an auxiliary service. . . .

(6) Any revenue. e.g., sales of fcod, etc., should be deducted from the . ‘
total annual expenses as determincd in Item 4 above and the net annual expenses'
calculated for the auxiliary service. . .

(7) The net annual expenses as detern1ned in Item 6 above should be
divided by two to arrive at the semester cost of an auxiliary serv1ce, whlch
should be allocated to various vocatlonal programs on some approprlate basis.
Some of the feasible basis for allocating such costs of aux111ary servicesy -

-

are shown below:

a. Actual time spent for various instructional and noninstructional programs.

- *
M N I3

* b. Staff hired by different departments. C
c. Number of students in Varteus programs.
' d. 1 Vumber of credit hours generated by diffetent departments.
e Number of contact hours generated by dlfferent departments
The above procedures are illustrated by an example . ,

Example 5 (Costing Guidance § Counseling Service)

4 >
Inf?zmation~regarding guidance and counseling service provided at a school

is given for the four scmesters in Table 2-12.




. ’ »
~ . .
.

) ‘ : TABLE 2-12 -
. DATA REGARDING GUIDANCE AND COUNSELING SERVICES
: Semes ters
No. Informtion Item T 2. 3 4
1.  Mumber of Counselors - | 11 2,

2. Total Salaries, etc., per semester _
including fringe benefits (§) 5,000 5,500 6,000 12,000

3.  Office Space (Square feet) 150 150 . 150 300 .
(For other information regarding buildings see example for space input
. discussed earlier.) . ‘
. . e
’ 4. Supplies Used (§) 11,000 1,600 2,000 2,500
) 5.  Office Equipment at ’ ) _
Purchase Price ($) 600 650 650 1,400
6. Total Life of Equipment (Years) 15 15. 15 15
7. Total School Enrollment 2,000  2;5003;000—4;000-— - -

o

. 8. Enrollment by hﬁjor. Programs

Program A 500 400 . 400 300
Program B 600 800 ~ 1,000 1,500
., Program C ‘ 700 800 1,000 1,500 .
" Program D : ' 200 500, 600 700

9.  Contact Hours Generated by Departments o
Department J | ‘ 6,000 7,000 8,000 10,000
Department K - 8,000 10,000 12,000 14,000
Department L 8,000 12,000 13,000 20,000
Departnent M | 6,000 7,000 7,000 10,000
Department N 2,000 4,000  5,000° 6,000

Total Contact Hours Generated: 30,000 40,000 45,000 60,000

Find the cost per student for guidance services using as a basis

the information which has been provided above.

¥

/ LA




Solution to Example 5: . .

The cost per student for, guidance and counseling services for various

* programs has been calculated as shown below:

Semester o 1 2 - 4

Staff cost "$ 5,000 5,500 6,000 12,000 '

Space cost: $ 119 120 130 253
Equipment cost $ 58 63 63 135 _
Supplies cost , $ 1,000 1,600 2,000° 2,500

Total Semester Costs: § 6,177 7,333 8,193 14,888

Tﬁe.calculation.of space and equipment éoSt for the semester aré

1 .given below. The space cost was based on the data of Example.2 dicussed
earlier in connection with spacerinput. It will be recalled that the annual
'buiiding cost was $19,720.80 with a usable space of 18,750 .square feet.

Since the guidance and counseling services use 150 square feet during the
‘ >
” .
first three semesters, the annual cost of space cost is equal to:

(519,720.80) x Eﬁgﬁ)) ‘or $157.77.

During the fourth semester, guidance and counseling services used 300 square

feet. The building cost for the fourth scmester i$ equal to:

($19,720:80) x E%ggﬁ% or $315.54. : |

.

Similarly, the annual cost of land associated with gu1dance § counseling

services for the first threc semesters is equal to ($750) x ElBlggog or $12.00

and for the fourth scmester it is équal to $24.00. Othex.expenscs for
repairs and maintcnance for tu ‘1rst tnrec semesters anounted to $4300,
$4409, and 55650 and could be allocated by multiplying thesc figures by

1813g0 -or 008 For the fourth semester, other expenscs for repairs and

>

6 -
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mainténancc of $5,150 could be allocated by mltiplying'by ;%;gd.or by
.016. This resulted in the repairs and maintenance cost of 534{40’ $35.20,
$45.20 and $82.40 for semseters, one, two, three and four, respectively.
The annual.costs of buildings, land, and other expenses were added and then
divided by two to get t};g space cost for ;.he semester. It may be pointed
out “that the results shown in the solution are rounded to the near¢ést dollar.
The equipment costs were calculated by myltiplying the costs with
ca;;i\tal reco‘ve_ry factor at 5 percent for 15 years .and rounded to tie nearest
dollar. ?
The cost per student for guidance and counseling services could now
be computed for various s.emesters by using student enrollment as the basis.

-

This is shown below: -

I

Semester . ) 1 2 3 A

Guidance and Counseling Costs ($) 6,262 7,368 8,278 15,057

Enrollment (Nos.) 2,000 2,500 3,000 4,000 //
Cost per Student %) 3.1.3 - 2.95 2.96— M/I’f"76 —

\ I -
-—"‘/—7 -
/ o

The guidnace and coppseliﬁg’fost per student could also be found by
prorating, sucli costs on the basis of contact hours generated. This is

shown below:

- Semester 1 2 - 3 4
= -Guidance and éounseling Costs ($) 6,262 7,368 8,278 15,057
Enrollment (NOS'.SSO‘,OOO 40,000 4.5,000 60,000
Cost per Contact lour ()  .2087 g ,1842J .1839 . 2509

!

!
H
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&

The cost per student by program could be found by nultiplyiné the

cost per contact.hour by the average number of contact hours generatcd

per student in that program. For cxample, if Machine Shop Semester.l

*

program on an average generates 30 contact hours, the-cost ¢f guidance
N ! K .

and counseling scrvices for that progrgm during the first semester would

be $30 x .2287 or $6.26. , . _

e
L . a
.

Cofments on Example: ¢

< 6 - . - ‘.
The two methods of allocating guidance and counseling costs to

v .

various. vocational programs would give different results. Which of the-

- -
e

two alternative methods are better? The author of tll_i,s report can not
» - f’ -

specify the best basis for allocating joint Costs like that of guidance
- 1
and counseling service anmouag various vocational programs:. One of the

purposes of-this manual was to standardize costing -procejurc of vocational -

Y
-~

programs in all the vocational institutes in Wisconsin. ' The investigator
: )

recommends }:hat the basis for .1}locatin/g joint costs be decided jointly
by all the vocati‘onal institutes. However, it"1s recommended Etrongly
'tiha’t the basis for allocation of joint cos.ts be such that reliable inforS
mation for these b.c available and the cost of collecting such information

be minimal. . ,

PROCEDURES FOR COSTING ADMINISTRATION INPUT AT DEPARTMENTAL LEVEL
(1) The salaries and fringe benefits of adminisxtr'ﬁtors’ and office

employces should be determined on scmester basis algng with other asso€iated

”, -

expenses connected with administration. -
(2) The cost of officc equipment for a seme$ter should be determined

in theﬁsame way as shop cquipment used for instruction. !

(3) The space costs for administration for g semester should be

L]




(4). Items 1 and 3.should be added to get one figure for administrative

Y Y . ! .
expenses at the departmchtal level, and °this amourit_should be proratcd on

-

some -appropriatc basis to detcvnlnc the cost per student for admlnlstratlve

R . L . . F

1nput at departmcntal levetr. - . .

N, AN
SOTE,Pf the feasible bases for prorating administrative input costs
S ' LY ¢
could be the following:~ '

* s
. »

. . ‘(@) Number of faculty members in the department.

(®) Number of courses offered by a department duly weighted by credit

-
]

or’ contact hours of each course. .

L (© Number of credit hours generated by a department.
(d) Number of contact hours generated by a department.
’ No example for admlnlstratlve input at the departmental level is given.
The example éavcn in connection with guidance and counseling services could
apply to the administration cost at the departmental level. '
-,
PROCEDURES FOR COSTING ADMINISTRATION INPUT AT I\ISTITUTIM DISTRICT,

L]

STATE, AND FEDERAL LEVELS ‘ : p , .

AJl expénses incurred on salaries, buildings, equipment and supplies

LY

at a particular h1gher level should bc prorated among different sublevels
‘until it f11ters down to the des1red 1eve1 of vocat1ona1 programs, The

procedure for allocating joint costs form a nlgher level to successive lower

N
t ’ ~ €

levels is called a stepdown procedure of allocating joint costs and may

iﬁvolve different bases fer allocating sﬁch'costs. The selection of a parti-
cular bagis depends upon the pafticglar objective for wiich costs are being
established, the a%ailability of data, cost of collecting information, and
the degree of accuracy sti{cd:_ These bases should be mutuelly agrced upon.

"to standardize the costing procedures.

-

i : .
The direct and indirect costs of vecational programs can now be calculated.,
]
. ! ) £ . o + . . {]
The cost per graduate of a vocational program should have the following hreakdown:
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g

Direct Costs of Instruction '

\

Faculty cost per "student for courses included in the vocational programs = $.
=$

Space cost per student - for courses included in the vocational program

S

Equipment cost per student for courses included in the vocational program=

Supplies cost per ot dent for courses included in the vocational program

?

Total direct cost of instruction per student for vocational program

!
.

"
-~

ot
m—
f .
! ]

Indirect costs

Auiiliary & Support Services Costs T

Staff cost per student for an auxiliary service provided to the program =%
Space cost per student for an aux111ary serv1ce prOV1ded to the program = $
Equipment cost per student for an auxiliary service provided to the program— $ _

\ Supplies cost per student for an awuxiliary service provided to the program = $

+ - . ® - - ‘,
¢ i Total indirect costs per student for auxiliary service provided to program = S -
\Admlnlstratlxe Costs At Departmental, District, State, & Federal Levels
Cost per student for federal level ‘administrative services ' =$
‘ -

’ ?ost per stulent for state level admlnlstratlve services . =§

Cost per student for district level admlnlstratlve serv1ces =3
s *‘ -
Cest per student for departmental level admimistrative services =3 :

- ' Total administrative costs per student -$

The total of all dircct and indirect societal costs may now.be shown below:
!

Total direct cost of instructioﬂ’per student for a vocational program =$ ]
Total auxiliary services costs per student for a voc;tioﬁal program ° =8
Total administrative costs per =tudent for a vocational program =$
Grand Total o N

| 80 | -
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The grand total on the preceding p3 & for the cost per student does
not include societal opportunity costs. Two types of societal opportunity

costs were” identified earlier and are listed below: ,
v /

1. Opportun1ty ‘costs to soc1ety for the students enrolled 1n/the

M 1

R ‘ . educat10na1 program rather than being in the world of work and
. , contributingoto the economic welfare of the society. //
- 2. Opportun1ty costs to soc1ety due to the irnherent nature of the .
" educational system leading to a loss of such ‘taxes as property
>

tax, sales tas, etc.. .

A

The measurement of the above mentioned societal opportunity costs

. may be acconp{iibgéﬂgs,distusSed\Q\low
PROCEDURES FOR LSTABLISIIING OPPORTUNITY COSTS OF, STUDENTS TO SOCIETY

' The'rationale for including opportunlty costs of the students enrolled
in vocational programs is that- soc1ety suffers an economic loss when studentg
are in'the educational system raﬁper than the world of work. This, however,
assumes that the students would be able to get jobs if they were.not enrolled.
This assumption may be true dnder a state of full employment economy. The
economists consider a full employment economy at a 5 percent {evel of unert

f | ployment. The rationale behind théif thinking was discussed earlier.

In order to measure the opportunity costs of students to the society,
the formation of a cohort group of high school graduates who did not go for

- | advanced educaEioﬂ is suggested. Such a cohort group should have the same

characteristics (as much as p0551ble) as ;he studenrs who enrolled in the
vocational programs. Some of the suggested characteristics to be matched

for these twc groups include: high school curriculum, performance during

. / ' )
high school (including I.Q.), socio-economic backgrounds of the two groups,

.

. | H ,‘ ' .. .
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B R - -
and the location of the graduates (urban,.rural, metropolitan area)‘6 The

gross income carned (before t.axes.)aincludirig fringe benefits paid by the
socicty to the cohort gron should serve as a proxy measure: of the opportunity S

* '

cost of students to the society. This is illustrated by ah example. '

Example 6: (Opportunity Cost of “Students, to Society)”

o

Five students arc.cnrolled in a two-year machine shop ,program offered )
at a post-secondary vocational technical school. It is planned ‘to establish
the societal opportunity cost of ‘students enrolled in the post-seconddry

vocational technical school. .Therefore, a cohort group of 5 students was

carcfully sclected matching the 'socio-economic and educational chardcteristics .s,

” A . .

>

of the students on a one to one basis. The gross inccme earned by tie scohort’
K ' ' )

group for cach individual student was observed for the period of ‘time for

4 .
- -

the vocational program and is given below: - .
[} M ® ' <
Student No. Monthly Gross Wage§ Earned Including Fringe Benefits-. '
h1 $500 for the first 3 months; $550 for the mext 6 monthsy . .
$650 for the next 12 months. o
2 Uhemployed for the first 3 months; $550 for the next 6 months; '
, $550 -for the next 12 months. | . . -
. . . ‘I .
3 v Unemployed for the first 4 months; $550 for the next 12 months;
' $600 for the next 5 months. - : .
4 $525 for the first 6 months; $600 for the next 12 months; .
. unemployed forf the next 3 months.
) . 3 ! * .:' . .
5 $475 for the first 6 months; unemployed for the next 3 months; .
$550 for the next 12 months. .
The machine siaop program students' history of wages earned during the - :
summer vacations of three months is given on. the next page: ] *
12 . * ! A ) ! .

- @

6. The details of the characteristics for tiie experimental and control gfoups T
may be seen in Section I of Chapter V which deals with an information system °
for the analysis of ‘benefits and costs of vocational programs., T
. o ‘ 6 o
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Student No. _Monthly Gross Wages Farned Including Fringe Benefits During Summer

, 1 $650 for 3 months.
! 2 $550 for 3 months.
3 $700 for 3 months. -
4 $675 for 3'months.
| aS Unemployed during ;.he 3 summer months.

Find the societal opportunity costs of the students enrolled in
vocational programs rather than being in the world of work.

Solution: Example 6:

. The totzl gross wages earned by ¢ohoert or experimental grouns of !
five ,s'gtxdents over a period of 21 months come to $47,900; ‘and the total
. gross wages eatned by the students enrélled in. the machine shop program
or the cont_rol ;;;‘oup amounted' to $7,025. The ’§o<;ieta1 6pp9rtunity cost
of the student ;s equal to (547,900 - 7,025) or $40,875. The spcietal
‘opportunity cost per student is equal to (3'40,875, < 5) or $8,175 for the

- entirc period of vocational program.

Comments on Example

It is very important that the’ cohort or experimental group be selected

at the time the machine shop program starts. It will not be possible to
match completely the characteri:stics of the two roups on a one-to-one
béx_sis. Therefore, matching characteristics siould be d9ne as much as is
" practical.
. - It may be mentioned that in our example, employment and wage data of
the cohort group for 21 mpn;hs only was collcéted hecause actual ;caching
took place in I8 months of the two years, and there was a summer vacation

of threc months in the middle of the two-year program. Since four out of
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five studonts enrolled in the machine shop program worked during the summer

break, the gross wages earned by tﬁém‘during thc summer were adjusted by

|

The avove mothod of computing:societal opportunity costs of students
1

subtracting $7,025 from $47,9b0 to, arrive at the societal opportunity cost.

automatically takes carc of the vaiiablcs due to the state of uﬁemployment

i
'

in the economy. ]
!

PROCEDURES FOT CSTABLISHING SOCIETAL OPPORTUMITY COST DUT T0 R LHIRENT |

NATURE OF THE EDUCATIONAL SYSTEM ;‘

. co .
The educational systems are exempt from such taxes as property tax,

sales tax, etc. Suchvéxemptions 20 represent societal opportunity coscs.
.Economists have different Yiewpoints on including Such societal opportunit}
cqsts; One group of economists favors including such costs to arrive at
true social costs. The other group favers excluding such costs because
they serve no useful pﬁrpose. The author beliéves in including sucn costs,
if average societal costs are bcing established, and excluding these, if
marginal and incremental socictal. costs a;e being established. The rationale
for including these costs for the purpose of establishing average\fpcietal
cosf is that their inclusion, as said carlier, would represent true‘;Veragc
societal costs. The rational for excluding such opportunity societal costs
in establishing marginal or incremental societal costs is that these are
not affected by the foregone property or sales tax losses. Since t&is
manual is primarily directed towards proccdureg‘for establishing avérage

socictal costs and benefits of vocational programs, the procedure for

measuring societal opportunity costs due to the inherent nature of the

L3 L3 ' |
educational system is discusscd below. -

The measurcment of societal oppoitunity cost due to the inherent nature
of the educational system is a simple task. All onc has to do is to include

the property tax on the buildings, cquipmént, and inventory as if it was

84
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being assessed at the current rate. Simiiariy, £Be societal opportunity
cost due to sales tax could be established as if sale; tax was being
paid on the purchases made. The cost per graduate of the societal -
opportunity cost could be established by allocating suchfqpportuni;y
_<osts using an appropriate basis mutua}ly\;greed Lpon by different
parties in the education system.. o |

Comments on Societal Opportunity Costs

}
It is important that the grand total societal cost per student
should show the detailed breakdown of all the costs. Such a bre~kdown
of costs will give the user of cost information what i, included in

the societal costs.

-
e T

A NOTE: ON-THE-JOB TRAINING PROGRAMS b

t
Vocational programs often involve some kind of on-the-job training.

LY

The degree of such on-the-job experience varies from program to

.. . e
program. As an example, nufsipg programs reguire some course work

offered in the vocational.institutes which is followed by on-tk jnb

experience. Some apprenticeship programs requi}e a lot of on-the-job
® -

experience along with some coursework at the, vocational institutes.

How does one establish societal costs of such programs? This is

N

discussed briefly in this section. S

The procedures for costing direct and indirect cost of instruction

and the sgciétai opportunity costs could-be applied to the coursework
taken at the vocationai institute. The societal cost of the on-the-job
experie;ce could be established by calculatiﬁk direct and indirect
costs of on-the-job experience. The direct co;} of on-the-job experi-

ence would include the cost of the training staff, spacc, equipment

Y > 85
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t - .
and supplics used in such training. The indirect cost of the on-

the-job Qould‘incluhe the gost of supportive and administrative
services uséﬂ for on-the-job training. Ihusgﬁthe costiﬂg procedures
. of direct and ‘indirect on-the-job training would be the Same ‘s .
discussed earlier. If the students are paid‘somé stipend or . . RS
‘remmeration for getting on-the-job training, it should be rega;ded

. 3

as societal cost.
‘It should be noted that eygn“if the vocational school system

does not pay for on-the-job }raining, yet it should be included in

the societal cost of a vocational program: The rationale for including

{
such costs in the cosietal costs is that society providesw.resources

~
. fbr progrems inyolving qn-theijoq?exﬁeriences. “Therefore, the cost
of such resources used should be included in the societal costs. The ¥,
breakdown of societal costs of a vocatiénal program should skow the
societal system which incurred the gﬁsts.. '
PROBLEMS AND ISSUES IN ESTABLISHI§G EDUCATIONAL COSTS“
The prbcedure5<fgr estdblishiné‘SOCietal ‘costs of a vocational ) -
Efggram per student Qﬁre aiscuésed in detdil in t%e earlier sections. '
7JAReaders should be aware of some of the problems and issue§ in estfblishing
‘educational costs, which is more of an art rather than a science. Some :
of the problems and issues are discussed below:
; _+1. Lack of Proper Cost Information’ (
) The existing cost data in most of the vocational institutes is based on
:Tkmndbook II - Financial Accounting for Local and State School Systems,'
issued by the United Stages Office of Education. The cdrrent available
B data on costs of vocational programs is not only inadggyatc, but alsg kept .

. " 0
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reqixirement to record these. Cost data collected sis more often not assoc-

in such a way that they do rlot lemi themsclves to coherent analytical

*

studies. There is no standard system of cost accounting among various dis-

tricts and costs are scattered aro,bnd different types of administrative

- .

* forms. Some of the costs may be ignored as there is no, administrative

\

A ]
iated with primary cccupationa]l categories or by specific courses. I‘ox;\t:m-
ately, one of the basic largest item of expense, namqu, instructional ‘ser-

-

vices, is readily available to determine the costs by courses and occupa-
tional programs. Thére is a need for a reasonable method of compuiing other :
indifect costs of educati'cn by courses anc_l..prog".rén‘? so that expenses could
be_identified.with the end purposes .- a

» * &

2. Establishing Unit for Education Costs .

Lt was suggested to use contact~heurs as the basic unit for costing
o . ‘
vocational programs. ever, there could be other basic units like.cost

per credit hour, the cost per daily attendance, the cost per full time
equivalent student and so on. Thé dimension of these basic units
cculd be added by associating thes;a tnits with the level of education
.:s,uch as /fir_;t year student, s;::ond year student; 01.' firs't semester l ’
student, Second semester studenyt, and so on. .

What® is the best basic unit for the purpose of costing educational
programs ? The‘re is no best answer-to this question, However, it is

2

felt that the basic unit should be such that it could be used to make .

g ~
inter-school comparison of similar programs and service rendered by
different school systems. Further the cost of collecting information
t - - -a

_regarding basic unit cost information should be amendable to) analysis

as to whether it was toc much or too little. .
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Allocation of Overhead and Joint Costs ' ‘ v “

One of the biggest problems in deterTining education costs
involves the allocgtion of. overhead and joiqt co;£s. The p}oblem
. of joint costs occurs whén a facility or service is used for two or
more distinct outputs. .

The allocation of overhead and joint costé‘involves the
selection of proper Bases for aliocating. Some of th; bases which
could be used in allocating such costs are listed below:

(a) Dollar volume of expenditure ‘ -

" (b). FﬁIl‘time equivalent students o
(c) Number of students (Headcount including full and part-time
' sfudents) .~ d ¥
(d) N&mber of staff employecs |
(e) Number of, faculty employees

. . (£f) *Credit hours generated

xJ ) - .
. (g) Contact hours generated ' o
. . . //
(h) Class registration in the courses ’)/,/M*”/
v (1) Squarc feet floor sggge-f”""/_

(3) Square feet hours floor‘gpace

There are usually two basic plans of allocating overhead and" »

-

.. joint costs. These are described below:’

(a) Primary Use Plan. According to this method, cach departmentalized
unit of implementary expenses shpuld be distributed on the basis of

. what Best reflécts correct expenditure of time, effort and expense
' .

among the line department. The basic idea underlying this method

1 ' - 3

. ‘e
. 8B
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|
" is to allocate overhead and joint costs directly among inséructional |
. programs whicﬁ_bcst portrays the user of the indirect auxiliary
and supportive services. .
(b) Progressive Primary Use Plan. Under this metlod, the
indi;eci expenses are allocated in steps till ‘these eventually
get prorated among various instructional programs.
Which of the two plans discussed épov; is better? The author
feels that the brogressive primary use plan i; better thaﬁ primary
. ‘ use plan as it results in an equitable allocation of overhead and joint
ot costs among instfuctional programs. J
Whicﬂ is the,best basis for allocating overhead and‘joint costs?
Thére is no best answer to thi_s.u Obvioﬁsly a different basis should
_be used for allocating different overheag and joint costs. For example,
_ the overhead at the departmental levéi.could be allocated by théu
.number of facql;y employées. The overhead for payroll accountiné at
the district.level_could be allocatp& on the ba§is of full time employees
/ (both facufty and staff). It was proposed earlier that the allocation
procedures and basis for establishing societal costs per)student by

program should be m?tually agreed upon by various districts.

Implicit Costs of Education -
]

a

Besides the selection of the unit for det;;miniqg educatioqal costs

. and the‘alloc;tion of the overhcad and joint costs, there is also cgntro- ‘

- :versy among researchers and ‘theorcticians to include or exclude some of

| . the implicitfcost. gf education, including opportuhity costs or foregone
“income of the students, foregone income from the educational resources

,and foregone property and sales taxes. Economists argue that opportunity

: 89
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c?sts,measurc the real costs of education and all educational éosts should
be measured as such. Thegcoﬁcppt of opportunity costs was defined as
"Whaf-is-put-in versus what-is-foregone." A few dimensions to be considered
to rake the concept of opportunity costs operational include the following:
ta) Who bears the cost; that is, whose foregone aiterngtives were
being considered -- individual, family, government, or soci;ty.
(b) The time dimension of the foregone'opportunities. ‘
(c) Uncertainty dimension of the foregone ogporypnities. 3
(d) Institutional constraints; e.g., due.to legal res%rictions,
children below a certain age maf’nqt enter labor market, and
as such-their oﬁportunity cost. of attending thg school would .

be zero.

Computation of Certain Costs

Methodology of computing certain costs, like opportunity costs of

-

students, may pose serious problems. ¥or example, if all students were
to leave the education system and join the labor market, most likely
the wage rate would decline due to the operation of the law of demand

and supply. What would be the opportunity cost or the foregoneh i

o 7

earnings of the ‘student under this hypothetical condition? Should

the effect of decliﬁe in wage rate of other workers in the labor

3

~market be included or excluded? K These are very hard questions to answer.

£
o v

The general guidelines to resolve these issues should require consideration .
of such factors as sensitivity analysis, cosés of wrong decisions and,
the costs and the @tility of collcctiné such information.

The bo&ks of accounts seldom have inforamtion regarding .1arginal

[

and incrcmeﬂtal costs,, which may be very vital for certain decisions

and policy situations. It could be that accounting data ar¢ more or

84" -
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. 4
less always.based on costs incurred in the past. Margipal or incre- :
mental costs arc futute expected out-of-poéket costs and the past

data ray ge of no use. Past data at EPQ mosflmay reflect cost - .
trends; and if the policy or decigion situation was in-ependent of

-

the past: cost trends, the past data would be of little use.

-

Choice of Interest Rates$
A review oflliteraturg revealed that thereayas a great deal of

. controversy regarding the choice of appropriate interest rates to

-be .used for compd%ing the annual caﬁitgl_costs. Thisléontroversy
perhaps could be again resolved by keeping in mindlas to frohﬂQﬁich
viewpoint the costs were determined. If the costs were determined

for society: the return of the interest rate‘wbich spciety could
obtain by investing'educational.resources elsewhere should perhaps

be jncluded. The determination of such an interest rate may not

be an easy task; as diffprent types of investments bring different

- -

réturn or interest rates. In vestments with greater risks are usually
associated with highe;lreturns and vice versa. What will be the
preferences of ihe society in investing educationél resources in
alternative investments? Will it prefer risky or safe investmggts?
Theoreticaily there may not be ; way to express soci%tal'or even

group preferences.

. General guidelines to resolve these issues may be the magnitude of the
dollar value of such costs and scnsitivit} analysis by using vérdous interest
_rates. For the purﬁose of determining societal costs, the interest rate to
be use&’shodld perhapé be the one at which the money could be raised at a

" sgiven time plus the foregone taxes duc to the intorest on the bonds being
Yll .\‘ ‘ ) .

N e . .
a:non-taxable income. ‘ '

L0
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. . .
’ METHODOLOGY FOR ESTABLISHING COST FUNCTIONS OF EDUCATION .

The esfa?lishing of cost§'fhnttions of education involves, the
' following procedures: ‘
. 1. Identification of outputs of education, establishing units
‘. ' of measurements of ‘outputs o% education, andlmeasuéing the butputs .

of education represents the first step.

.

- 2. Identification of inputs of education, establishing units of

(
« Je

/ measurihg the inputs of education, and measuring the imputs of

v “5
v

‘t » L) ) &

education constitute the second. ) .

3. Identification of relevant costs to be measured, establishing
procedures for costing the inputs and measuring the cost of inputs

. of education come next.

1

4. rcstablishing statistical relationships between the costs .

by

measured in step 3 above the outputs measured in step 1 on the

. :  preceding page conclude the procedure. : . .

The procedure% mentioned in one and two forri the basis for’?
establishing production functions of education. Procedure 3 regarding
., v Aidnetification of relevant cost and proéedures for costing various
inputs of education was disc;ssed in this chapter in an earlier secfionf’ '
This section, therefore, deals primarily with procedu;es regarding the
establishment of statistical relationships between %he costs and outpﬁts

. -

of education. . .

) The‘stgtistical relationships betweén costs and outputs of education
3 S

Sy depend primavily ‘upon the use for which the cost, functions were

required. As discusscd earlier, some of the primary uses of cost functions

may be to predict future costs required for short or long range planning

i ' v R ;
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or budgeting, which again could be on a short or long run basis. It \ b
, [

|

might be said that the statistical rel Yionships between the costs

.
—

. |
and the outputs of education should be established keeping in mind 'l |
. . « the ultimate use to which cost funct'ions'may be emp'loyed |

Another use of cost functions may be to establish relationships between

. *

-y the product1on funct.lon and the margmal product1v1ty of various input ,actors
'y . of education. Marg'mal product1v1ty of an input factor may be defmed as the

contribution of the marginal input factor toward the production of outputs of

education. It is conceivable that there my be situations in education
o

) where the productmn functions remain unchanged but the cost functions may
change primaxily due to the mrket structure. The study of relationships
between the marginal productnufy of various input factors may help in

optimication problems which may be primarily directed at designing the .

!
- I

educational system in such a way that'the maximum output was obtained at

the minimal cost.

/V

.y J . - . . . "
Establishing cost functions in education may also be motivation

to study the relationships between productlon functions and cost functions,
assuming that no fluctuations in the market prices .of various educational

input factors have taken place but that a technical change occurced in

s

the educational processes. Since the cost functions are more often derived
from the production functions, the fiscal implications of the change of
~n

” » ‘ - ' -
production functions will be reflectec{l,?m the cost functions of education.

’ : The cost functions of education can also be used to study the. economie s

© of scalc in education. The total cost curves giving a relatlons}up between
!

the outputs of educatlon and the dollar_ costs may help draw mferences regard- .

-
« v

ing the existence or non-e)ustence 0f cconomies of scale ;n education. A know-

.
.
o ] ‘ - -

» ledge of economics of scale in education may help in such decisions as “the

.
- - 9 3 . »
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{ »
optimal size of “the school, the expansion or contraé:;on of existing
programs, and the locationiof schools. )

. 3

Cost functions of education may be ‘established by using such
1

. . - . ! ’ . s . > . !
statistical tecnnlques as regression ‘analysis. §uch cost functions \
. )

.

can be linear or curve 11near : :

-

The data used for 99tab115h1ng cost f?nctlons may be either the

time series or cross sectional data. The time series data obtainéd
f *
for a program should be fairly representatlve of the present and

expecteﬂ future market condition and the productlons functions.

- »

Alternatlve trend variables may be introduced to take care of . such

changéﬁ The cross sectional data ahould'again be obtainedafor

relatlvely similar educatlonal conditions and productlon fumctlons .

" - e v m—— DRSS M

-
A

As far as possible, the costin procedures for cost%ng various inputs , -

of education should be the same to avoid bias in the ‘data. There

may be some problems in establishing cost functions of education.

A discussion of some of these problems follows. ‘ i

Pl
\‘\

PROBLEMS ASSOCIATED WITH ESTABLISHI\G COST FUNCTIONS QF EDUCATIOV

Some of the major problems associated with establishing cost
o > .

functions of education are discussed below: .

- \ .
1. Non-availability of cost data%

" PerHaps the most complex problem in ?stablishing cost functions

of various eéucational programs may be the ngn-availability of = -

® 3

relevant cost data required for the purpose of investigation.

~This problem may be due to the fact that the accounting system
N v P | .. . ...
in the past did not require costs to be recordeg by various activities
J \
-

or programs o of the educat10na1 sY%tem The ‘current emphasis on

“
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- R 1

¢ ~ ¥

. N '-‘
<94
¥
i

Y
&

'y




-

2

_ . f ct /
4 . s !

<

program, plaming and budgeting systeﬁ.may improve this situation,
: p
~ Anyfattempt to recast the past data by educational programs
may introduce bias énd_distortion? in cost functions due to the
ingdequaciesﬁbf past data. v,

~

JZ.- Statistical'treatment of past‘éqst d;ta.'
The prices of “input factors.may.havg‘changed from time to time
An response to.influences otner thaA the output: of education.
The éheory of thé'cost curves, however, assumes that fpe factor

prfces are constant and. as such the fluctuations of the input
} ‘ .
] L. . . s . ‘
prices may violate this basic assumption. This problen may be .
. N 13 .
L) . ‘ . Ao ¥ . .
released by deflating the actual input prices by their factor price ¢ .
{

viﬁdex number.

4 N &

3£ Regression fallacies.

| The outputs of education based either on time series or cross
¥

|

Lo \ ) .
section output data may ve random in nature. The cost curves or

fgnctions based on relationships between random outbuts and’gosts
'méy not be &e;y useful for preéicting cost curves of the f&tuéé
for the purpose of decision making. 'This'problem may be resolved
b} verifying the randomness i? output by Lsing such statistical

!

t%sts as run tests..

4) Arbitrary costing procedures in cross. section cost data.
Procedures of.costing various educational programs in Cross «
s%ction data may not be uniform. This is especially true in)the
cdse of joint costs which have been arbitrarily allocated to
vdrious educational programs by using diffevent bases. This
{
péoblem may. not be very serious if the joint costs constituted

an insignificant portion of the total costs.

f




SUMMARY - ' .

S. Programs -- relationships.

cwt
o . "

Educational institu.es are multi-product institutes or,

, . [

in"other words, they produce various types of outputs or graduates

P

of various‘programs simultaneously. A quéstion may- be posed as
té what extent thé costs of aospec1f1c program depend not only on
the output of tha& program but also on the concurrent output
of otper\related programs. Thls problem may be tackled by.
eétablishing reére;sion equatiors which.express relationships
between the costs and oﬁtputs‘of not DéIy tﬁe program for which
cost functions are being established, but also the outputs of

. other related,programs: ' o

*

There may be various problems in establishihg cost functions of

.

i .
education. The most serious problem may be the lack of appropriate

cost data. The other problems referred to above may not be peculiar

[

to education alone as similar problems db exist in business and

: -
] el - ! T

industry as well. . ’ « L -

\

Some important cost concepts and uses of cost 1nformat10n in

,,._"._‘ .

education have been discussed. " .Géneralized procedures for costlng
varlous resource inputs of eduéétlon prnnarlly for the purposes of
establlshlng unit cost and other cost related problems have been

dlscussed thor.problems in costlng resource 1nputs of educatlon

have been pointed out and methodology for establishing cost functions

and the related problems have becn described. .
[ . - x .
= !
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- CUAPTER 111 '

3 SOCIETAL BENEFITS OF VOCATIONAL PROGRAMS
. INTRODUCTION ‘ '
- . Chapter II dealt with the eecietal costs of vocational and
manpower programs. The societal cost-benefit analysis of vocational
programs reqﬁires‘anbapalysis of the societal benefits of vocational .
programs as well. This chapter deals with the identification and |
measurement of the societal benefits of vocational prograns.
An 1dent1f1cation of the societal benefits of vocational programs
should preferably be done in the context of the goals and objectives
of these programs as laid down by federal and state legislatures.
Some of the important goals of vocational and manpower programs are to
meet manpower needs of the society by producing graduates having salable
skills; to contribute to the reduction ef unemploynent' to improve
the economic status of such groups as disadvantaged and handicapped
. leading tq equitable distribution of national wealth; to promote economic
growth andrstability; to provide equality of opporitunities for 1nd1V1dua1
fulfillment; and in some cases to reduce social tensions.

The measurement of societal benefits of voeational and manpower
programs is more difficult than the measurement of societal costs of
such programs. The main rcason for this is that most of the societal
ecoriomic benefits cannet be measured directly in dollars and as such,

proxy measures have to be developed which are amenable to quantification
) L/

-
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3
in dollars. As an example reduct1on of memployment as a result of

- vbcational programs could be measured indirectly through the increased

7 £

‘gross national product which is egcpressed m dollars. An attempt has

been made to develop devices to measure economig benef1t= to soc1e"ty -

as a result of vocational programs The measurement of non-economic

. . N

societal beneflts of vocational and manpowér programs, including
~

_social-cultural and politic#l, were not considered; as this study

was primarily concerned with cost-benefit analysis of voCational
programs rather than cost-effectiveness analysis.

Finally, some of the conceptual and methodological issues in
establishing societal benefits have been brought to the attention of
the~ readers. It was felt that this would make ‘the readers aware of

-

some of the problems in thlS area.
A. BASIC CONCEPTS AND_DEFINITIONS AS APPLIED TO SOCIETAL BENEFITS
OF VOCATIONAL PROGRAMS

Some basic concepts and definitions as applied to the societal
benefits of vocational education programs have been discussed in this .
section. Understanding these concepts will lead to better understanding

of the procedures for estabhshmg and measuring societal ben its of

bl

vocational educatmn.

~

(1) Direct ;nd'Indire;t Societal Benefits of \’ocatignal Education

P 5 v

The direct societal\benefit or impact of a vocational education
program is: defined as’ o'né which can be directly associated with a.
vocational program. As an example, one of the direct b;:nefits of: a
vocationa; Program could be the 'employabilir'ty of the gradua:te of such - .

a program. Another direct benéfit of vocational -programs could be the

98 v -
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increased prq&ug:tivity of the graduates due to the hidwledge, skills
and attitude‘é learned during their trainin{; period. - . -
The indirect soc.i_cyal, benefit or impact of vocational education .
. y .

e ® - " . . . . f/ - . -
1s defmed as one which is indirectly asséciated with vocational I

'programs Indirect societal benefits are also referred to as spillover

t

. 1mpacts or externa11t1es. Indirect impacts or externalities either .

A
rd

confer gain on someone in society without demanding payment for it, or
infl‘ié/t‘harm on someone without compensating for it. An example of an
indiréct benefit is that of a student in a vocational program who, upon

gra:c"luatioh, starts working in a steel industry. He directly contributes ’ l' )

to the production of steel fdirect benefit to the steel industry),

which in turn promotes ction in other industries, such as automobiles, - ..

. " i hd -

appliances, etc. (ind4 teCt benefit to the steel user industries). An

-

example of an mdlrect harmiipv gnpact of a vocational education program

F \ ) could be that of a student who, K lpon graduation, d1splaces another employed \ .
worker. A comprehenswe analysis of societal benefits should attribute

’ a value to such externalities. It n;ay %e mentioned that societal costs
also have extemaliti:es built into thc’em.? For example, the operation of
a school system x'nay impo;e a burden of‘ma‘intaining extra police or fire-
fighting persomnel in the Z_:onmmity. The cost of such services provided
by society due to the operation of an educational system are externalities.
When societal benefits include extefntlities, sociétal costs should also
include externalities in order to have a balanced analysis of the
beriefits and cost of veocational programs. - .

(2) Monectary and Non-Monetary Sociétal Benefits.

Monetary benefits are defined as those benefits where money can be
- ' ’
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used as a direct or proxy unit of measurement. Fbst direct and

. indirect economic soc1eta1 beneflts are measurable in dollars For

example, the mcreased eammgs of graduates of vocatmnal educatlon

. -
Could be measured in dcllars. . -

Nen—monetary bene.i;its_' are those benefits where money cann‘ot be
used as a direct or proxy imit of measurement of such benefits. Most
soc1a1 cultural and political beneflts of vocatmnal programs defy the
use of dollars as a direct or ‘proxy unit of measurement of such benef1ts

As an example, if it is assumed that the voting behavior of vocational

graduates improves as a result of vocational education; perhaps it will

- be inappropriate to use dollars directly or indirectly to measure the

~

change in voting behavior. A comprehensive analysis of bgnefits of
¢ [ §

vocationz.ll programs should include such non-monetary benefits. However,
it should be pointed out that benefit-cost analysis only includes these

benefits which can be directly or indirectly r'neasixred in dollars. Cost- .

<

effectiveness or cost-utility analysis does include both monetary and

‘non-monetary benefits and costs. g 7 -

¥

" (3) Average and Marginal Societal Benefits.

" Average societal bénefits are computed by dividing the sum of the
total societal benefits by the total number of recipients in a soc1ety
who get such benefits. For example, if the total benefits of extra
earning to a group of 20 gx:aduetes résulted in an extra earning of $29,000
during the first yeaf of their employmerit, the average benefit per graduate
during the first year is $1,000. '
The marginal societal benefits are defined as the benefits derived k

by the marginal wunit of the production of a vocational program. As an
! * x

b
L]
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example, let ‘us assumé that there were 20 graduates who upon being .

employed had an extra income of $20,000 during the'firstvyeaf cj their

_employment.' If there were 21 graduates available instead ofiZO (their

‘wage rate is assumed to have declined), it would result inm an extra

»

income of $20,900 for all- thé 21 graduates, the marginal benefit would
be $900 ($20,900-$20,000). Thus, the marginal societal benefifs may .

not be the same as the average sociztal benefits.

£

“

benéfits is that the/marginal benefits consider the extra sacietal
benefits accrued as a result of producing one more graduate; the
incremental benefits cons%der the ext%a societal benefits resulting
from the production of more thén ong éraduate of .a vocational progran.

(ﬁ) Private, Governmental, and Societal Benefits.

Private benefits are defined as those benefits which accrue

to individuals as a result of vocational education. For example, the

Y

extra earnings as a result of vocational education could be seen strictly
fram the vocational graduates point of view. The extra net income

(take;home pay) as a result of vocational education will represent the

.

benefits to the graduates of such a prog}am.

(3

Governmerital benefits are defined as those benefits which accrue .

to the government. For example, the extra taxes paid by vocational
éraduates as a rg%ult of extra earnings due to vocational education
are gove&nmen;aleeneﬁits. wfurfﬁer, governmental benefits could be

looked at from local, state,®and federal governments points of view.

The extra taxes paid to the local, state, and federal governments-by

©

E
¥

[
- -
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" welfare of society. Thus, the vocational graduates contribute to the

the vocational graduates due to extra earning as a result of vocational

]
-

education would represent the benefits to different éovernments. . o

SOC1eta1 benefits arec thode benefits which accrue- to SOC1ety As

an example, the skills, knowle e and attltudes of the vocatlonal

schools graduates help in promoting the welfare of SOC1ety in so far

"

as these lead to the employability of the graduates. The gross

national product could be used as a proxy measure of the economic .

~ 1

gross national product by being employéd after graduation. The

-

contribution of the.graduates in the gross national product could be
measured through the extfé¥gross<inc6me earned by them as a result of - .
‘ h . .
vocational education. It will be noted that gross income rather than
net income or take-hdme_pay has been used in meésuring societal benefits.
It is important to keep in mind whose benefit-cost analysis of a
vocational program is being ddue. The concept of private, governmental
and societal costs and benefits not only help in this direction, but
also help in deciding the fnclusieu or exclusion of certain costs or

bepefits.

T

(5) Present-Value of- Societal Benefits. o

Many economic societal benefits (measured in dollars) of vocational
programs accrue over Several years. Because today s appraisal of the
value of these benefits depends on when in the future these benefits
will accrue, it is important that a consistent method of accounting these
benefits be used. The procedure commoniy'used to account for the effect
of time on the future values of benefits is calfed discounting. ?hrough

discounting procedures, all future benefits are changed into dollars

of present worth. For example, if it is éxpected that the extra gross

, 102 o
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income of a graduate as a result of a vocational program during the

first year will be $1,100 and $1,331 during the second year, the
present value of the benefit at 10 percent interest rate is $1,000 . .
for the f1rst year and $1, 100 for the second year. A formhla has been’

used to change the future value of the benefits _to the present _value.

aee
-

This will be discussed in subsequent sctions." e

(6) Joint Benefits.

Jolnt benefits are deflned as those benefits which accrue to
society as a'result of a number of variables operating concurrently
in tke creation of societal benefits. For example,-the extra gross

income earned by the graduates of a vocational program could be due not

-

only to vocational cducation but also due to such factors as -

on-the-job experience, motivation on the part of the graduates to
. . )

advance, and so on. In order to determine the benefits to society

- . oA L
~due to vocational education alone, the impact of other factors'should
be Separated. Th1s could be achieved through factor analys1s

B. PROCEDURES FOR ESTABLISHING SOCIETAL BENEFITS OF VOCATIOVAL PROGRAMS

The establishing of societal benefits of vocational programs basically _
involves the. following steps:

1.  Identify societal bénefits (direct monetary and non-monetary;

. , indirect monetary and non-monetary).

Noe h )

2, Establish units of measurement for identified societal benefits.
o T 3. Measure the societal benefits.

4. Analyze data regardiné measured societal benefits.
The above procedural steps for estabfishing societal benefits of vocational

programs are discussed in details in the following sections C, D and E.

-
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C. IDENTTFICATION OF SOCIETAL BENEFITS OF VOCATIONAL EDUGATION
= v, . v T

., 'The socictal benefits of vocational ¢ ducation programs could be

clagsified in three oroad catego;rles namely, economic, socml cultural

. - hd

and p011t1cal 'I‘he economic benc,flts are defined as those societal

Y v L3

benefits which can be dire.ctly or indirectly measured in dbllars . Social.

£

i t

and cultural benefits are those societal benéfipi:s which have so(:ial and
)

cul tural impacts upon society and cannot be measured in monetary

units. Political benefits are defined as those societal beneflts which
fxave a bearing upon the political and civic affairs of the society and
are not amenable ‘to méa’éuxjexﬁent in monetary units.

o

The economic benefits to society of vocational programs are listed
below: o '
1. Benefits to the economy.

.2. Employment benefits.

3. Reduction in welfare payment benefit.-
4, Equitable income distributicn berféfit.
5. Reduction in crime benefit. o

6. Mobility benefits.

7. Intergeneration education benefits.

Some of the social and cdltural benefits to the society of vocational

programs are listed bc_loy: | .

-

1. Self-es_teeﬁ of graciuz;tés.

“ya

2. Improved family. relations

3. Improved neighbor relations. 2 .

4. Improved cultural activities.

L

5. Appreciation of art. o

104
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 listed bélow: -

1. Improved voting behavior.

2. Part1c1pat10n in civic and communlty affairs.

vocational and manpower programs are discussed in detail in the following

sections D and E. The measuremeﬁt of soeial-culf ral'and.politicaly

v

benefits have been left out as this'mﬁnhalhdeals’ ith the societal L

cost-benefit anal}sis-rather than societal cost-effectiveness or cost- .
. : ness Ot ‘ p
utility analysis of vocational pregrams. - ' '

It may be appropriate to explaine the difference and commonalities
among cost-benefit, cost-reffectiveness and cost-utility studies of .

vocational and manpower program. ‘All of the above mentioned studies are
concerned with costs which are expressed in dollars. Thys, the determination

of societal costs expressed in dollars is a common factor among these

. *

studies. The major difference among the studies lies in their con- ~

cern for the impacts on the vocat10na1 and manpower program. The cost- béneflt

stud1es are concerned with only those impacts enefits) which can be
d1recf1y or 1nd1rect1y measured in dollars. Cost-effectiveness studies

-

are concerned with measuring the 1mpacts wh1ch can be nieasured in monetary

-

and non-monetary units. Cost- effectlveness is primarily don in be

conteyt of .the goals and objectives of an educational progranm. 0bv1ously .

some of these goals =re measurable in dollars but some of the goals,

like satisfaction df the student and-employer, are not amenable to .

.

o

. -~ 4 . . .
measurement in monetary units. Thus, cost-effectiveness studies are

%

»
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very Valuabie in evaluating educational programs in so far as they

1nd1cateunhether the goals and obJectlves were’ actually realized. The

. cost- ut111ty studiesstry to convert the monetary and ron-monetary .

!0 . -
impacts of educational* programs 1nto a single 1mp§Et called ut111fv.

Thls is achleved by’ a551gn1ng welghts to dlfferent 1mpacts and convertlng
~ohe

them into a smgfe scale ~ca11ed utlllty a\-\ ‘e
Fortunately, vocatlpnal and manpower programs are amenable to"
cost- beneflt analysis.  The major reason is that,most vocatlonal and

manpower programs "have soc1etar~1mpacts wh1ch can be direct]y or in-

d1rect1y measured in money In other words vocatlonal and manpower

e~ M

programs have the potential to Justlfy thémselves econpmlcally

’ D. ‘IEASUREMENI‘ OF SOCIETAL ECO\IO‘IIC BE\'EFITS OF \'OCATIO\!\L PRO(' PL\\'S

It was said ‘earlier that the mea."rement of soq1eta1 economic

-
.

.benefits of vocational programs is more complicated than the measurement

of societal costﬁ of such programs. The reason for the complexity is ~

that in the measurement of societal costs of vocational education, -
there is a direct and explicit measure,of dollars for the solietal
resources used in the educational system. The societal economit: benefits

are not only muiti-dimensional in nature, but they also possess o
< o, ° a

characteristies which make them\less susceptible to the direct measurement
in monetary un1ts.. The mu1t1 d1men51ona11ty of soc1eta1~\bonom1c benef1ts
" i

was shown by the list of such beﬂ%flfs in the precedlng sectlon. Some

%
-

\
"of -the societal economic benefits jincluded in this list were benefits
"y ¢ § !
to the economy and income*redistrigption benefits. Ohly proxy measures
o , X )

. ‘ \

can be used for such societal economic benefits. A discussion of various
. | .. .

Societal economic-benefits and theirxméasurement follows.-

Y
.
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1. Benefits to the Economy of Society : ' . .

. % - *

'We,are living at a time when technology is changing very rapidly. .
. As a result many skllls 1earned in Vocatlonal educatlon programs become
obsolete Workérs 1a1d off as a result of the obsolescence of their

r
skills are rehnred ohly 1f the update thelr skills. The function of

) vocatlonal programs 151uiron1y to retra1n such workers, but, also to

meet the’ soc1eta1 manpowe needs by tralnlng young men and women for

entry level Jobs in the world of work.' Thus, graduates of the Y .
Vocatlonal Erograms'do promote'the economic welfare of esociety in o)

far gs. they prov1dc the needed skilled manpower requlred by bu51ness,

industry anq\government - . N o "

. ' \
. " Another way of looklng at ~the benef1t to the economy is that some

of the soc1eta1 resources would not be used due to the non- availability

o n
»

of sk111ed manpower which converts raw and 1ntermed1ate goods 1nto

’ L4

finished consumer and capital goods. Further, some of the services
prov1ded’by such profe551dns as nursing would not, be ava11ab1e to the

soc1ety if vocational schools were not“ﬁroduc1ﬁg graduates to meet the
L3

_maﬁpoWer needs in service occupations. jhus, vocational schools help .

in meeting,the economic needs of the society. . '

- -

Vocationél schools also promote the economic growth and stability \

*

of soclcty Programs to retraln workers whose SklllS have become . L

s .

obsolete result in 1mprov1ng the productivity. of bUSéaﬁss 1ndustry and \
“soclal sectors. Programs to train yogng.workers for entry level jobs

~result ih minimal on-the-job training in business, industry, and social

)
.
< ¢ '

enterprises. Thus, society enjoys economic.growth and stability as a

[

result of the vocational programs. ® .

. ’




How are societal benefits measured in relation to the economy'as
H . A .
a result of Vvocational programs? There is no direct measurement for .,

»” . A .
establishing the benefits of vocational programs to the economy .

PERA .
.

These beneflts include meeting manpOher needs, xncreased utallzatlon :
of resources to meet consumer needs, increased product1v1ty leading to
growth and stab111ty and helpxng in achieving balance of payments‘
through exgcrt of gqods and services. A proxy measure needs to be -
developed to determine the heterogenous societai benef&ts to the ecohomy

- as a result of vocational education programs. ,

Cne.commonly used measure to establish the state of the economy"

o

1 4

is the gross national product (G N.P.} which is defined as the value
of all the éoods and- services produced by the nat10n during a year.

. L1tera11y hundreds of thousands of different kinds of goods and services
are produced annually by a nation. Each good or service is assigned
relative importaﬁce or value, given by price. In other words, each

good or service is multiplied by its price,and the resultant dollar
values total G.N.P. When prices change, the values or weights'assigned
to various goods and services will also change. In order to remedy thie
situation, the effects of changes in brices are adﬁusted first, so that
the real increase or decrease in the output of goods and services could
be measured accurately. The way economists adjcst for changes in prices
s conceptually very 51mp1e but operatlonally quite d1ff1cu1t Eacﬂ

year the value of each kind of olutput is expressed in terms of the prices
prevailing in some base year. The result is a series of G.N.P. values ‘

for various years in constant dollars. Constant dollar G.N.P. which

is called "deflated G.N.P." reflects changes in real output from year to year.

-

e
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Two approaches to measuring GtN.P.'Q?g used: The first approach
consists of addiﬁg thg fi;al values of goods and services produced by
the nation. The secoﬁd gpproach aims at adding the income generated
in each industry or servﬁéé} Both approaches attempt, to'avbid double

Yo
counting.

.2 ‘.

How does the concept of G.N.P. (a measuring device for the growth

of economy) help in assessing societal Benefits to the economy as a
result of vocational programs? It was mentioned earlier that the.
skilled manpower produced by vocational schools does help in increasing

the production of goods and services. To' measure the increased con-

;-&

tribution due to services provided by vocational graduates, ;he value

- x

of such services need to be measured. However, the increased production

of goods could be due to several factors such as utiliiation of improved

. L

equipment, better raw materlals or better managerial sk1115 The

contrlbutlon of vocational graduates in the increased product1on~of

+ goods could be indirectly measured through the gross wages pajd §9
the graduates. The rationale for this is thai gross wages, according
to economlsts reflect the product1v1ty or contribution of the labor t

force in the production of goods. Thus, the gross wages earned by

vocatlonal graduates could be used to measure the soc1eta1 beneflts to

z -

the economy. v -

¥ *

One problem in using gross wages to measure the societal economic

benefits is that it will lead to the.exclusion of services which are

not marketed or sold by the vocational graduates. This is illustrated

by the following examples: In the gasegbf some home economics programs




which lead to the production of better housewives, according to

economists, the improved services of housewives rendered to their

. X u‘.fémilies are not counted in G.N.P., as these“services are not ~
P marketed. Further, in- the case of a carpentry program whare a o

student upon graduation works in a cabinet shop but uses his leisure
. " time to make fu;niture for his own use, ;nly the gross wages earned
.lin.the cébineé sﬁop should be counted in G.N.P., and the leisure

. A -
time activity of making his own furnitire should be excluded from
G.N.P. The rationale behind the thinking of* the economists is
that G.N.P. as a national accounting device was c;eaied to measure
economic output only. ‘Theré are a few ccses wpeie this rule of
testing the output as production for market only is rélaked. The
. ' N
fammer's consumption of feed grown on his own famm is an example.
The most impoftant exception relates to owner-occupieq homes. Iﬁ thé
Unitéd States, 60 percent of homes are owned by the occupants, and 40
percent are rented from the landlords. It would be basicali& wrong
to include the rental income only in G.N.P. and exclude the rental
value accrued by the owners to themsleves. ‘Conseﬁuently G.N.P.
';nciudes an estimate of the rental value of owne;-océupied ﬁousing.

o If one were to gb strictly by the accounting principles of
G.N.P., the benefits accrued to the economy'as a result of non-
ﬁarketing of the outpufs of the graduates would be excluded. This
would lead to an understatement of economic bsnefits of some vocational

— 4p?6§?ﬁﬁE_I§ke home-making which may not lead to employment. The author

believes in being consistent with the accounting rules of G.N.P. The

-
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rationale hechind this is that every educational progrém does not have

to justify itself based on its economics. There are lots of societal

programs which are conducted due to non-economic or humanitarian -
- reasons. For example, programs to r-ehabilitate mentally .retarded

persons may not be justified economically, but may be assigned top, :

&

. priority due to humane considerations.
Sme\we are interested in _establishing the soc1eta1 beneifts to
\the economy of a vocational program: the extra' gross wages.earned
due to-the training program could be considered in assessing impacts
of such a program on the economy. This is illustrated 4b‘y a hypothetical
example. '
Example 1 (Soc1eta1 Benefits To 'I’he EconomLAs A Result Of Vocational

Programs ! -
The students of a machine shbp ‘pProgram in a post-secondary

vocatlonal technlcal mstltute upon graduatlon were employed as
~ machinists in mdustry The gross wages eamed by them for eight

years 1m_1ud1ng frmge benefits are given below: . -

=

1 B B N - .o
Student Gross Wages Including Fringe Benefits During Years
Number |’ T ) 3 3 5 6§ 1 7 | 8
T $ 7,50 | 8,000 8,500 | 9,000{ 9,500} 10,000]10,500| 11,000
2 $ 7,000 | 7,500 | 8,000 | 8,500| 9,000| 9,500|10,000| 10,500
3 $ 7,300 | 8;000 | 8,700 | 9,400{ 10,100| 10,800|11,500 12,000
4 $ 6,500 | 7,100 [ 7,700 | 8,300| 8,900| 9,500|10,100] 10,900 ‘
5 $ 7,200 7,900 | 8,600 | 9,300] 10,000] 10,700{11,400| 12,100
Total ) B ] ) ~ - -
Gross | $35,500 | 38,500 {41,500 |44,500| 47,500| 50,500{53,500| 56,500
Mages ’

- ~
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The machine shop program students at the time of their entry in the T
program were matched on a one-to-one basis with secondary school

graduate; who did not go to post-secondary education. jhe matching

" was done by comparing the socio-ecoﬁﬁmic and the educatiénal characteristics

of the students. The gross wages including fringé benefits earned by |

secondary school graduates for the same years.are given below:

Student _Gress Wages Including Fringe Benefits During Years ’
Number 1 2 3 4 5 6 7 8 . -
1 $ 6,000 6.300 6,600 6,900} 7,200f 7,500} 7,800{ 8,100
2. $ 5,800 6,000 6,200 6,400| 6,600 6,800( 7,000, 7,200 :
3 $ 5,900 6,250 6,600 6,950 7,300 7,650( 8,000 8,350 ---
4 $ 5,500 5,800 6,100 6,400 6,700} 7,000 7,300| 7,600
5 $ 6,000 6,400 6,800 7,200] 7,600} 8,000] 8,400{ 8,800
Total 29,200 $30,750 $32,300 $33,850 $35,400 336,050 538,500 340,050
Gross )
Wages

Find the societal benefits of the machine shop program per student to
the economy for each of the eight years and also the average benefit for

the entire eight years.

Solution To Example 1 oo

The ex;ra gross wages earned, by machine shop graduates over the
secondary‘school graduates during the first year'qf their emp}oyment is
$6,300. This is computed by substracting the total gross wages earned
by secondary school gradﬁates (529,200).fr0m the total gross.wages.

earned by post-secondary machine shop graduates. Thus, the difference

of $6,300 could be attributed to the machine shop vocational program.

»

. - “~
The benefit to economy per studenc is $1,260. The benefits to economy

-
for the next seven years are shown on the next page.
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YEAR 23 3 5 6 7

Total Machine Shop Gross Wages $ 38,500 41,500 44,500 47,500 50,506 53,560

Total Secondary Graduates Gross $ 30,750 32,300 33,850 35,400 36,950 38,500
Wage —— —— — T T e e e — — — — —
Difference Between Gross Wages § 7,750 9,200 10,650 12,100 13,550 15,000

2

Number of Students : ; S 5 - 5 5 5 5
Average Benefit to Economy $ 1,550 1,840 2,130 2,420 2,710 3,000 -

The average benefit to the economy per student for the entire eight
years could be computed by taking the average of the averages for the
eight years. This is shown below:

$1260 + 1550 + 1840 + 2130 + 2420 + 2710 + 3000 + 3290 = $18,200 = $2,275
8 . ' _8

Comments on Example 1
It will bg noted from the previous example that a control'gioup
of secondary school graduates was s%t up,fb establish‘thékgxtra or,
differential earnings of the graduates of the machine shop program S
(eXperimenta§ group) over the earnings of the control group. The control
~ group should be set up eariy, preferably at.phe time of admission of~ "
‘ the students of the experimental group in vocational programs. The
social, economic, a;d educational characteristics of the experimental

and control groups should be matched as much as possible and on a

one-to-one basis. A %uggested list of characteristics for matching
experimental and control groups. is..discussed in Chapter V.

For how many years should benefits to the economy be considetga

as a result of a vocatiohal program? In our example, benefits to the

economy from the machine shop program are considered for eight years
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only. In reality benefits to the economy ma§ dccur over longer time

periods, in some céses, even over the entire working life of the graduates. %
What is the appropriate time period for including. suth benefits in the

analysis? ghis is a very hard question ts answer. The rule-of-thumb

is to include the time period over which the sl:ills learned by the

graduates do not become obsélete. The second approach to answer this

question is to include the time period over which the aﬁerage gross’ X

wages earned by the'experimehtal and control groups become equal to ‘\“'

each other. The second approach has been elaborated on with an example .

~

fi§§t type of data is ex-post or historical data on gross earnings.

These data will not be adequate if the benefits.to the economy are

certainty could be handled through probab

B | Gross Wages ** , ﬁrobab{lity o ) v
$10,000 .25
) . $10,500 ° , ’ .40
: : $11,000 - .20 . ,

in-Chapter TV.
Two types of data regafding gross wages_are used to determine the

benefit to economy as a result of vocational education programs. The

assumed to'apcrue over the working life of the graduates. In such
cases, gross wages earned by experimental and control groups will have
to be estimated for the rest of their working lives. This introduces

the problem of uncertainty associated with the estimates of future

¥

earnings of the experimeﬁtal and cont}ol:groups. The problem of un-

oL .
%llSth estimates of the future

e \

earnings. To give ar example, let us assuﬁ? that the estimates for

\

thé average gross earnings of a vocational program during year one

were as given below:™

$11,500 .18 y




The average earnings during year one (called expecféd avéxage earmings)
é}e caléulaféd"by adding‘fﬁé product of thelestimate of gross wages by
gheir corresponding probabilities as sthﬁ.below. ! E\\\
Expected average earnings = $10,000 (.25) + $10,500 (.40) +"$1i;000 (.203‘ «

$11,500 (.15) = $10,625

-3

r

It should be‘noted that the sum of the probabilities adds to one.

Who should,pro&ide such probabilistic estimates of the future earnings -
of the experimental and control groups? Such estimates should be prepared
by experts in the area of wage compensations.' It may be men”ioned in
this context that a technique called DELPHI is very useful whenever a
grgdp of experts are used to predict future events. According to this
technique, the experts givé their estimates in successive three or '
four rounds, getting feedback of the results of each preceding round.

The expe}ts with extreme estimatés (toc high or too low) are require§

to either revise them conforming to the average eﬁtimates.by a majoéity

of experts, or substantiate the extreme estimates with logical rea;ons.
Feedback of the results along with the reasoning for extreme estimates

heips in improving the estihates in succeeding rounds. The average or
median of the results of the last round is taken as the expert opinion

of the DELPHI jury. ) . ' |

It may be argued that the gross wages ea;ned by graduates of
vocational programs may not be entirelysdue to vocational programs.

There may be other factors 6peratipéhwhich may be responsible for the . . . . _ .

earnings of the graduates. . Some of the other factors affecting earnings

of experimental and control groups could bé on-the-job training, motiva-
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tion on the part cf the grdduates, imperfections in the determination
of wage rates such as unions, and so on. How should one ceparate the
effects of all such variables in order to find the societal benefits
to the econcmy due to vocational programs alone. Theoretically this
can be done by uséng such statistical téchndqueg a§ regression dnalysis
and factor analysis. Will it serve any .useful purpose? The author
believes thgt it will not, if it ig_aséuned that other factdrs are B
operating.equally upon the experimentdl and -confrol groups.

The ‘societal cost; of vocational programs are incurred during

the years the students are educated in vocational institutes. The

societal benefits. of vocational programs accrue over the. worklng life

'of the graduates. Since costs and benéfits of vocational programs

o¢cur-over different t1me periods, 1t is 1mportant to transform the.

dollar costs and benefits at a spec1f1c time period to make a mean-

ingful comparlson among them. It was mentioned earlier in this
chapter that the estimated life-long dollar benefits to society could
be discounted to find their present value. The process of discounting

also considers the societal time value of money which was discussed in

’Chépter Z in comnection with the procedures for costing space inputs.

It will be recalled,thaxfin ouf58§§nple, the average benefit to
the economy per student for the entire eight years was calculated by
taking the average of the averages forveight years and was figured at
$2,275. This procedure was not correct as it ignored the discounting
proceés. The correct procedure for finding the avérage benefit to -

the economy for the entire eight years would be to find the present

111
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value of the benefits for each year by discounting it at the societal

interest rate. (Assuming the societal interest rate at 5 percent .0

compounded yeér}y, the present values of the benefits for each of

.-

the eight vears are shown below.

-

Year . Benefit to Present Worth * Present Value of Beﬁeflt
*  Economy/Machine  Factor at 5% ° To Economy/\hchlne°8hop
. ) .. 'Shop Graduate “Graduate ° .
65 IR ) @ @ = 2 x (3)
1 ©e$l260 9524 $12600. 02 @
2 1550 .9070 - 1405.85
3 1840 ’ .8638 ST 1589.39 -
4 2130 . .8227 1752.35 ]
5 2420 il .7835 1896.07
6 2710 .7462 2022.20
7 3000 . .7107 . 2132.10
8 3292 .6768 “ 2228.03
“TOTAL $18,200 " . $14, 226 01

* The valués of the present worth factor at g "few selected interest rates
are given in Appendix A. . - '
The total present valuve of the benefits t6 the economy for the
entire eight years comés out as $14,226. Thus, the average of the benefits’
¥;\\ | to the economy for an-eight year perlod will be $1778.25 (14, 266* 8)
1nstead of $2,275 (18,200 8) whlch was computed earlier without discounting.
It may be appropriate to explain briefly thééconcep;‘underlying .
discounting which uses the Present Worth Eactor_fbrmula. If someoﬁe gives
us the option of ha&ing $1200 now or $1260 at the énd‘bflyeaf one, which
option is better for us, if our time value of money is 5 percent corpounded
. annually? The answer is that both alternatives are equally good at S
percent time value_.of money. If we_ get $1200 now we could 1nvest it
at 5 percent. This would earn an’interest income of $60 ($1200 X .05)
during the year.- So at tbg end of year one, we will have $1260 ($§1200 +
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117




— »

$60). We are also getting $1260 at the end of year one as a second
alternative. In other words, it could be said that the preserit value

of $1260 at 5 percent interest rate (compounded annually) is $1200; since

$1200 now is 1nterchanpeab1e or eauivalent to §1260 at the end of year one.

I

Similarly, the beneflts to the economy for the succe551ve years 2 to

. 8 have been transformed to their Hresent values Thus we can say

).

that the total benefrt of $18, 200 accrued over the entire e1ght years

is equivalent- to $14,226 now at 5 percent interest rate
The numerical vhlues of the Present Worth Factor at a few interest

rates are g1ven in Appendix A wh1ch will 1nd1cate that the numerical

e oL e ]

values of this factor decrease as’ 1nterest rates increase. Thus, the
use of a higher interest rate will give lower present value for the

same dmount at the specified future time period. This raises the
g .

~
« . - -

question regarding appropriate_interest rate to bé used for discounting

\ societal benefits. It was discussed earlier in Chapter 2 that the

interest rate at which‘schoo} Bonds are. issued should be used for costing

buildings and equipment. The author'believes that thé bond interest

"

rate prevailing at the time of the graduation of the students should

~

also be used for dlscountlng the societal benefits. The ratlonale for

chosing the same interest rate for societal costs and benefits is that

it would introduce consistency- in the determination of societal costs T
- and societal benefits. . .

< -

. 2. Measurement of Employment Benefits of Vocatlonal Programs

One of the primary goals of vocat10na1 and manpower programs is

to produce people with salable skills. Society beneifts directly from

such vocationai and training programs which lead to the employment o.
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the trainees; society also benefits indirectly as the employment of

the direct graduates of vocational programé leads to the employment

-
- -~ N

of ther persons. The:direct behéfit resulting from the employment
of the gradﬁate; of vocational and manpower programs was already
included in section Bu(l) which related to the benefits, to economy.
This section deals with the indirect benefits to society which
accrue as a result of: the enploymenf of the graduates.
The employment of the graduates indirectly leading to the
eﬁplo;ment of other peoplé in business,liydustry and gbvernmenf‘ig
called a multiplier effect. ';his could be illustrated by an éxample:
If during a year 11,000 students graduhted from various vocatiAnai
programs and 10,000 were able to get jobs iq the same year, then )
. these 10,000 graduates creéfe jobs, for other workers due to their

spenhing and savings (§peﬁt b} investors to meet societal needs).

If fgf every 10 newly created jobs, one jog.is created indirectly,

then the direct eqployment of I0,000'yorkers wdpld Endireétly lead - ~

to the creation of IOOO‘jobs. This éoes not stop he}e! as the 1000
. jobs create ;nother 100, aﬁd these 100 create another 10, which

creates another one. Thus,« the 10;986 jobs rea11§ led to the creation

of 11,111 jobs (Fhe inQirect joss_im our case being lh}ll).

- The maltiplier effect‘dépends\upon the state of employment and

the propensity to consume on the p;rt of the graduatés and investors.

It is obviqps that during full employment, the multiplier éffect doeg

not operate, as everyone is already gmplofed. 'waevef; when there is un-

-

L3 a ¢ a
employment, the multiplier effect dodes operate. The size of the

multiplier effect depends upon the propensity to spend on the part of

-t 119
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the graduates leflects the percentage of the1r -income spent hy them,

. A
and the propen§1ty to save reflects the percentage of 1ncome saved by

" them. The savings of the graduates may be 1nvested'd1rectly in

business and Jndustry, or may be invested indirectly through the sav1n S

- l

3
‘and loan and other financial 1nst1tutlons in the SOC1ety :

Should the muitiplier effect ofqemployment be included in comput1ng
the employment benef1ts to society of vocatlonal and nanpower programs?
Very few benefit-cost studies of vocational and manpo“er programs - havc v

*

~included the multiplier effect of the employment of graduates._ The author

o

be11eves that the mult1p11er effect of employment should be 1ncluded
in the societal benefits in order to assess the total nnpacts of vocatlonal
programs. The size of the multlpller effect should be established thh -
the help of economists. |
Be51des the mult1p11er effect there are twoggther effects of the/
employment of the graduates of the vocational programs These are -
called dlsplacement and vacuum effects. . The dlsplacement'effect.reflects
the number of employed. workers who are laid off or displaced due to the
entry of graduate§‘from vocational programs. The vacuum effect represents
certain areas of employment facing shortages of skilled manpower which
ywould never have been met hut for the output of the graduates from the

vocational programs. W

One implication of the Vacuu@%gﬁfect is that the entire gross

earn1ngs of the graduates of shortage skilled areas of employment

shoald,be con51dered as soc1etal benefit. It will be recalled that in
@

. the preceding, section only the extra gross earnings of the graduates
- f v




ot

as a result of vocational programs were taken as a benefit to the
o
, AL .
economy . The rationale for taking the entlre gross earnxng as a

“

societal benefit (only in cases where vacuum effect is operating)
. is that jobs in the shortage skilled areas would never have been |

v'afilledvdithout the production of the graduates of vocational schools;

-

" s0 ihe oppoftunity societil benefit is zero., -
) ) S T .' .- . b
Ideally, displacement and vacuum effects should be’included in *

socictal benefits. However it may be poxnted out that with our present

’

‘state of knowledge, it is ‘hard to estlmate the1r magnitude. Also these

effects change with a change in economic activity and technology. The ::

T A

cost -benefit analyst should clearly state the assumptions underlylng

these effects 1f'they are 1nc1uded in the ana1y51s of socictal beneflts

3. Reductlon in Welfare Payment Benefits' -
‘ %
Mdny tlmes welfare payments are termlnated due to.the employment

'of persons as a result of vocat10na1 and manpower programs Thus,
/ »
SOC1ety benefits as a result of the vocat10na1 programs espeC1a11y when
A

these are directed towards the economically dlsadvantagea populatlon

0

of the natlon The beneflt analysis of vocational programs should
" ‘include the direct'and indirect beqeflts of reduction in welfare

payments. The measurement of stch benefits is illustrated by a )
hypothetical example. ! . S - 9

'Examplevz (Reduction in welfare payment béﬁéfits)'

In a metropolitah aéea, it was plamned (o offer vocationdl programs

for 10,000 persons’on welfare. The average welfare payment was $400
per month. YOcationai progfams for 10,000 persons led to the employﬁent

of 9,000 ﬁersons during the first year,oSOO during the 'second year.

*
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The welfare paymerit was stopped when they found employment. As a
result of the reduction in the welfare recipients, thehagencies

administéring the welfare program were able tS lay off 10 persons .-

earnlng average gross earnlng of $9, 000 per. year and -a superV1sor

earning $12 000 annually It is assumed that the sk1lls learned by
3 ' o TN,

graduates of Vocat1ona1 programiwill last for f1ve years with a o

probability of 50 percent, eight years with a probab111ty of 30

—

percent, and ten years.with a probability of 20 percent,

1

N 4

: . . : . Ay s
Find the benefit to society per graduates as a result of the t ;
reduction in welfare payments. - ‘41: e .
£ ) . ) I'd -
Solution to Example 2, ' . .

It may be pertinent to calculate the expectea per1od over M\lch the

reduction in welfare: payments to the 50Q1ety will. accrue . This can be

achleved by multlplylng the years W1th the1r correSpondlng probap111t1es
£
as shown below. . , .

Expected Benefit Period =5 (.5) +8'(.3) +10 (.2) = 6.9 years or -
approximately 7 years

The average welfate payment was $400sper month or $4800 per ;ear. The

. X - x . . ’
'\‘reduction in welfare benefits to the 9,000 persons who got jobs immediately

after graduation w111 lead. to a saving of $43.2 million per year ($4,800 x
9,000) for,seven years. The présent value of these benef1ts for seven
years at 5 percent compounded yearly comes out as $249.95 million. The
reduction in welfare payments to 500 persone'who got jobs during the second
liyear_gfter graduafiep_comes out as $2‘4 million ($4,800 x 500) per year and
accrues i;om two to year sgven, The present Jalue of reduction in welfare

- -

payments was ralculated at $11,61 million. Summarlz;ng, ghe sum of present




-

value of benefits to 9,000 and 500 persons is shown below.

Present value of benef1ts due to réduct1on in welfare payments to
9,000 persons = : ) $249.96 (million)

Present value of benefits due to reduction in welfare payments to
500 persons = - § 11.61 (million)

Sum of present value of benefits due to reduction in welfare payments
to 9,500 persons = $261. 57 (million)

The total benefit of $261.57 million 4 was a direct benef1t due to a reuuct1on in

welfare payments There are some 1nd1rect benef1ts due’ to the reduction

.«ro

in the staffing of the welfare agency. The sav1ngs to soc1ety as a result of

* . 11 persons laid ‘off is equal to $102 000 ($9,000 x 10 + $12,000 x 1)+per *
,-L

s /
+ _ year for seven years. The present value of such 1nd1rectosav1ngs to the society

as a result of reduct1on of persons‘m welfare 1’o‘ll _comes at_ds S

m1111on at 5 percent interest cghpounded yearly The d1rect and 1nd1rect
savings thus amount to $262 16 m1lllon (§261.75 m1ll1on + $.59 million). ;
The present value of d1rect ard 1nd1rect benefits due to the reduction in
welfare payment per graduate comes out as $26,216 ($°62 16 million ¢ 10 000).
It should be noted the present value of benef1t calculated at $26,216 per
graduate is the‘benéf1t for the ent1re seven year per1od rAlso it will be
seen that the. total benef1t of $262 16 m1ll1on has been divided by 10,000
rather than 9 500 Th1s is due to the fact that in our example the :

. vocat1onal program was started for 10,000 persons.

+
-

.4 Equitable Income Distribution Benefit of Vocational Programs

The employment of graduates of vocat1onal and manpower programs

-~

leads to a reduct1on of econom1c d*pendency of those who were prev1ously
on the uelfare rolls “This benef1t was dlscussed in the

. precedlng sectxon D-S. Besides the reduction of welfare payments, voca-

’ F' ‘ *
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tional ard manpower programs lead to more equitable distribution of
- ~ v 2
national wealth in tune with societal values. Thus, this benefit of

equitable distribution of national wealth accrues not only to the

™

recipients of the welfare, but also to the non-recipients of welfare

benefits, who upon graduation are able to get jobs in businéss, industry

. and services.
How are societal benefits of equitable dist;ibution of national .
wezlth due to vocational an& manpower prograns measured? This is discussed below,
The utility of money varies from person to person depending oh his
economic necds, value system, family*size, and so on. However, according
to economists money has higher utility fer low or middle income perébns
T__T_._T_h_,Masgcompared_xomhigﬁ_incomeapersonshw;The_raxionale_behind_their_thinking___m._
" is that money earned by low or middle income persons enables them to meet
ihéir pressing basic ecoﬁomic needs. The money earned by high income
. peréons enables them to meet both basic and higher order economié needs. ~
We may measure the\equitablq,income dist{ibution benefit of‘vocational
and manpower programs by assigning different weights to the extra gross
income earned by different econgmié groups as a result of vocational

education. As an example, a weight of four could be assigned to the first
$1000 gross income, a weight of three to the next extra $1000 grbss income,

and so on. The scheme of'a§sfgping_gifferent weights to the different

» »
- e ~

extra gross income ‘earned by dif nt ‘economic groups as a result of

. vocational programs would reflec

L4 -

‘ to;thq society as a result of vo

he distribution or equity benefits
itnal education. R

The queStion arises, what weights should be assigned to diffcrent

incremental gross earnings earned by different economic groups. It is

-
- . hd

. 119

124

-




not easy to answer this question as it is difficult to measure operationally

- a « e

the utility of money to different economic groups in society. The
autho - believes that the scheme of assigning weights should be mutually

agreed upon by the concerned partics, so that uniform proce@urés are used

" for assessing the benefits of all vocational programs in the s tate of

Wisconsin.

5% Reduction In Crime Benefits -
It has becn h&pothesized by educatoys and sociologists that educa-

tional programs lead to a reduction in the crime rate especially among youth.

If this hypotlesis is true, society gains economically due to vocaiional

~

.

programs Ieading to the reduction of the crime rate.‘/ﬂﬁﬁ"iﬁai?EEf‘EEbnomIC_
benefit to society as a result of crime reduction should be included

in the bencfit analysis. The measuremsnt of such benefits is illus-tratedY
by a ﬁypothetical ;xample. . ] - -

Example 3 (Reduction In Crime Benefit).

Vocational programs. in a metropolitan area produced 10,000

graduates in a certain year. It was estimated that the skills learned by

them will becéme obsolete in 10 years. The number of all types of crimes

to be comnitted by .he graduates (experimental group) were estimateu as

’

shown below: . - ' .
Number of Crimes .Per Ycar Probability
300 : .30
400 .50 \ x
500 .20 . .

The average expected direct cost to society for each crime has been

estimated at $500 from the national data. The average expected indirect
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cost to. the society for cach crime is $100. The indirect cost includes
the cost of law enforcement personnel, cour;i} jails, etc.

A control group of 10,000 youth having th¢ same characteristics as voca-

i
) !
tional school graduates at the time of entry to vocational Schools was
formed. The number of all types of crimes to be committed by the control

group were estimated as below:

Number of Crimes Per Year ' Probability
500 .30
600 ’ .50
700 .. ..20

~

i s . ) . . .
Find the amwual average benefit to society aﬁfh result of crime reduction

due to vocational education programs.

Solution To Exaniple 3 ~

The expected number of crimes per year by the experimental and
control groups are obtained by multiplying the number of crimes by their
corresponding probabilities as shown below.

Expected nupber of crimes (experimental group)=(300 x .2) + (400 x .5) +
500 (.2) = 60 + 200 +100 = 360

Expected number of crimes (control group) = 500 (.3) + 600 (.5) +
: (700 x .2)=150 + 300 + 140= 590
Expected Reduccion in crimes due to vocational education = 590 - 360 = 230

Direct and indirect benefits to society per crime = $500 + 100 = $600
C

?

Expected societal benefit as a result of crime reduction = $600 x 230 =
$138, 000

‘Expected societal benefit per student = $138,000 : i0,000 = §13.30
Note: The expected societal benefit of $138,000 accrues to society

per year from year one to year 10. The present value of such benefit could
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be found by discounting at the social rate of interest.

Comments On Example 3

Crimes committed in society have monetary and non-monetary .
consequences upon the victims. For example, vandalisﬁileading to the loss
of property has both mJietary and ﬁon-monetary consequences. The dollar
value of the property lost (replacement cost) as a result of vandalism
represents the monctary consequence to a.number of Society. The emotional
attachment to a pi¢ce of art lost due té vandalism represents the non-
monctary consequence of this crimé. It was said earlier that in benefits

analysis we are only concerned with the monetary consequences of crime.

It is sometimes hard to establish the monetary consequences of such

a

crimes as murder. The best one can do in such a case is to estimate the
life Fime gross earnings lost by a victim ofysuch crime over the remaining
actuarial working life of the victinhq'
There are all kinds of crime in a soéiety from shoplifting to murder.
§ The Department of Interior convefts these crimes into a single index to \
' reflect the crime rate from time to time. This is achieved by assigning
diffefgnt weights to different types of crimes. The same depaf t
also cémpiles the sccietal cost data of crime. The national data.could be
u§éd toXestablish the benefits to society as a reéqlt of reduction in
. crime ré%c due to vocational education. . ~~ /.
o

'
i

\

‘\ The roational.and manpower'programs equip graduates with .

tobility Benefits

1skills to'make them iore mobile in society. If there are no jobs related to
\ - / .
a particular trade in a certain geographical region, graduates can

move to another geographical region where therc is a demand for their
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skills. This helps in removigg structural uncmployment in a socicty.

The concept of mobility among voéationel and manpowef graduates also
works in another dimension. The placement of such graduates in entry level
jobs enables them to advance on the carcer ladder as a reqelt of on- theY
job experience and other factors, like further education. In other uords,
graduates of vocational programs have the,potenFial of mobility to move epwa . — .
career ladder. ' } ] '\\

How should one measurthhe benefits to 5ociety as a result of the mobilitv
of vocatlonxfn\ aduates’ oaslcallv the societal economy galns as a result of

the mob111ty of the vocatlonal graduates It was dlscussed earlier that

benefits to the economy could bé indirectly measured through the extra

gross earning as 4a result of voca'tional programs.

Another way of looking at the mobility benefits of_vocational,programs
is that it proiongs,the life of tﬁe skills learned by voéational:g}aduates.
Since the mobility benefét is alreédy incleded in the societal benefit;to the

economy, it should not be included’again to evoid‘dOublefcounting.
. < w“ .

7. Intergeneration Benefits

Intergeneration benefits are thosce that accrue to the children. of the
generation currently béing educated. These benefits result because of the

association between the educational attainment of the parents and children.
t
i . . . ’ .
For example, it has been estimated that a child of a parent having only an elementary

education has 2.6 fewer yecars of education as compared te a child of a

parent having a college education.l Thus one benefit of the vocational and

i
. 1w.J. Swpft and B.A. Weisbrod, "On the Monctary Value of Education's
Intelgenerdtlon Effects.'t Journal of Political Economy, Vol LXXIII, No. 0,

December, 1965. \

| L

123

128

¥




i
-
*

manpower programs' is that the higher education attainment level of the presert
gencration leads to the nlghcr education leqpl of the future generatlon.

Should 1ntergenerat10n benefits of a vocational program be 1nc1uded in the

. benefit analysis?" Very few studies have included such 1ntergeneration
benefits. The author fecls that such benefits should be excluded. Iﬁélﬁding
intergencration benefits leads to double countihg the benefits of a
vocational program - first counting, the expected benefits of higher
education attalned by Ffuture generations, and the second _counting when

future generations actually get higher educatlon. The other reason for
-~

excluding intergeneration benefits is that the higher educational . _~_ -

. attainment level of future generat?ons will perhaps be more infiﬁenced
by such factors as educational reauirements for,va;ious iobs, Dee; influence,
_ proper guidance by counselors, etﬁ* than the education of the parents,
. Furt?er, since intergeneration benefits acgrue after ﬁhny years, the present
- i :

value of such intergeneration benefits maﬁvnbt be significant.

E. COMPUTATION OF TOTAL SOCIETAL BENEFITS OF A VOGATIONAL PROGRAM PER STUDENT

The precedlng section dealt w1th the measurement of économic

benefits of vocational programs. The' procedures for measuring such

benefits were illustrated by hypothétical examples. Having computed each

economic benefits for a vocati-nal program, the present or annual value of A

P

. such bencfits ‘may be added as shown below.

(1) Bencfits to cconomy per student
’ (2) Benefits due to employment
(mu1t1p11er effect only)
(3) Reduction in welfare payment per student
(4) Reduction in crime benefit

Total benefits per student

*

o DY
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It sﬁould be pointed out that dollar benefits to the economy per student

of a vocatibﬁaiipnogram iﬁclude_di;ect employment and mobility benefits
as was discussed in the preceding sections, D-2 and D-6. If it is desired.
to include equitable distribution of national wealth benefits, the dollar

benefits to the economy per student mey be adjusted, as was discussed in section

D-4.

E

.F. A NOTE ON THE SUCIETAL BENEFITS OF ON-THE-OB TRAINING PROGRAHS -

2z

It was said carlier in Chapter II, that resources used by business,

PR

industry, and services in training vocational programs' graduates should

be treated as societal costs in spite of the fact that the educational system

does not pay for the used resources. On-the-job training also results
in societal benefits in so faf as the trainees produce goods and services
during their training‘pcriod. Thus, the 6utput of goods and services by
the trainees should be included in the‘societal benefits.

There may be three kindsof on-the-job training. First, the trainees
are not paid for the goods and services they produce during
their training. Second, the trainees axc paid a nominal stipepd or re-
muneration for the prduEiion of gobds and services. Third, the trainees
are compensated at the regular wage rate paid by the employers to workers ‘
having the same qualifications as that 6f the trainces. In the third case,
‘the gross wages earned by the trainecs would reflcéf a benefit to the economy.
The saciétai economic benefit iq the first two cases (when trainees ares
not paid anything or paid nominaily).should be calculated. The procedures

for determining the societal benefits of programs involving on-the-job training

are illustrated.by a hypothetical example.
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Example 4: (Societal Bencfits of on-the-job training),

In a vocdational d15tr1ct 100 students were enrolled in a two-year
nursing program:, As a part of their graduat1on requ1renents the students
were to spend the last six months of thc1r training in various hospitals.
The traineecs were not paid anything during thclr trﬁinioé programs but
were assigned tasks ;hich would ordinarily have been done by the regular
hospital staff. The average wage rate of the regular trained staff was
$600 per montH:_ Since the trainees?were not efficient in doing all the )
assigned_ tasks, the hospital could have hired less efficient employees by
compensating tnem at ${00 per month. Find the societal beneflt per trainee.

Solution to.Example 4

J Since the hospitals would have hired staf} of equal efficiency as
that of traineec at $400 per month, the hospital (which ls a part of
societyj gained or benefited at $400 per month or $2400 for six months %or
the services performed by the trdinee. This should be included in the

societal benefit analysis of nursing programs.

1t should be noted that the soc1etal benefits were computed at the
hypothetical wage rate of $400 per month to be paid to employees of equal
qualifications and not at $600 per month paid to the regular trained staff.

In case some nominal stipend, say of $30 per month, was paid to the

_trainecs, the societal benefits will be the same as before, namely $400

per month or $2400 for 6 months. The expense of $30 per month paid as
stipend could be treated as‘societal cost.

The above example illustrates the case of production of services

by’the trainces. ‘Where goods are produced by the trainees,

the hypothetical gross wages paid by the cmployer to persons Wwith similar
tackgrocunds as the trainees may be used to compute the societal benefits.
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G. _CONCEPTUAL AND METHODOLOGICAL ISSUES IN DETERMINING SOCIETAL BENEFITS
OF VOCATTONAL PROGRANS. ’

Readers should be aware of the conceptual and methodological issues

— -

in detemmining socictal bencfits of vocational programs. A familiarity

~

with such issues will perhaps lead to a better appreciation of the method-

6logic:al procedures suggested in this manual. A discussion of somc; of the
issues in this arca follows. ) e R
(1) It was suggested in the manual that benefits due to economic
growth, employment and’mobilit& COL'lld be measured tilrougll the
extra gross income earned by the graduates due to vocational
: _ education. The gross agming-_s of workers in business, industry,
and scrvices are not completely determined by the J:aw of demand
"~ and supply or marginal productivity of the workers. More often
the wages of workers are determined by negotiations between.
the unions and the empl_oyc\ers. Thus, -the imperfec't_iﬁgns in the
labor market may distort economic benefits measured through
. i
extra gross earnings due to vocational education. For eﬁ‘ta@lj,
the cxtra gross wages earned by workers in the construction ‘\’industrgf,
which is mostly unionized , may be more than that of the extra
gross wages earned by the graduates of nursing programs, where
there is a lesser degrec of unionization. i
(2) The gross wages carned by workers also depend upon the state of
econony . Dul:ing_a pergod of econonic expansion, ilost graduates
get jobs, and wage rates may be higher especially in skill shortage

areas. Thus, the cconoiic benefits of vocatiobal programs during a period of

-




be handled by adjusting gros; wages, according to the base year

(4)

~of the future gross wages to be earned by the graduates of

(5)

-

L4

economic expansion may be greater than in a recession or depression

-

period.
The gross wages earned by workers also depend upon the genérai
price index. The economic benefit to sociefy may be greater . <

during inflation resulting in higher gross wages thah during ‘

deflation resulting in lower or stable'wages. This péoblem could

consumers price index reflecting the real purchasing power of the
grosé wages.

Establishing economic benefits to socicty often involves aQ’

estimation of the future earnings of the- graduates. No estimates

vocational pfograms_will be perfect.“ This is due to the fact
éﬁat,future gross wéges earﬂed by Gorkers.depend.upon

a host of faé;ors - some of which were discussed above. The

problem of estimating the future earnings of workers could be handled

by probablistic estimates by a jury of experts in the area of

L4 o N
Sy

wage compensdtion.
The future vages earned by graduates of a vocational program

may be due to motivational factors. It may be hard to measure

future motivation patteré% of graduates of vocational programs

. \

- and their impact upon their wages.

(6)

The economic benefits to society of éertain vocational programs /
like homemaking may be underestimated due to the fact that these
skills are not marketed. There may also be a considerable amount

¢
of non-market production by the graduates of such programs as
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aﬁto-rcpairs,.cafpcntry, etc. . The best way of héndling such

programs igzto usc cost-cffectiveness cost-utility analysis,

rather than cost-benefit analysis. The effectiveness or utilftf
will includé non-marketed prodgction 6& the graduates of such
vBcagional prograns. . ?

(7) 1t was mentioned in the preceding scetion D, that the determination
of benefits involves the use of.céntrol groups. Ideally a control
group shouia come from the same population as an expe;imental group.
However, it may be difficult to match the two groups on a one-to-
one basis using socio-economiq:educat{onal characteristics.
Operaéionally a perfect matching is not possiblé on all

; characteristics. Even if a pérfect matching was achieved on a
one to onc basis, different interVening variables may be opergting
during the trcatment or education period of the experimental
_group. The practical solution to &dsproblém is to select the
experimental and control groups before treatment and to, match the
two groups on a one to one basis as best as one’ can.
(8) It may be a problem o sg}ect the proper intgrest rate to ¢
discount the future earning§ of graduates of a voEational
program. This problem was also discussed. in Chapter'II in
. connection with the me;surement of societal capital costs of '
" vocatZonal education programs. The author believes that the
interest rate used for discounting futurc earnings of
workers should be the same as uscd for costing capital inputs.

(9) The pyqblem of measuring the multiplier, displacement and vacuum

effects of cmployment benefits to society was discussed in
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section D-2. It was suggested to include multiplier cffect,
but exclude displacement and vacuum effects in the benefits

analysis of vocational programs. .These suggestions were primarily
//‘ .

based upon practicality, as displacement and vacuum ‘effects
[/

’ are very hard to measure. 'ﬁle problem of measuring the multiplier

effect of cmployment were also diétﬁ?kqd briefly.
Therc is a contraversy regarding the'inclusioh of the multiplier effect
on the omployment of gladuaLOb of vocational programs. Some economists

e R
*

believe that the multipller effect should be included only if the benefit

ana1y51s has actual-out orientation; and it should be excluded if the benefit
RS analysis has productlve capaulty or1entat10n Z  The author agrecs ultn

DR i Jlew“’ Slnco the manual has an actual output orientation, the
§

1nc1u51om of multxpller effect of employment was suggested.

1 .
S v
{}/A discussion of some of the conceptual and methodo]oglcal issues in

”~

cstablishing societal economic benefits of vocational programs will make
. ” - - N

the readers aware of some of tﬁe'problems,in this area. If the benefit-
cost analyst makes somc assumptions to overcome some of the above mentiouned
probloms thesc assumptions should be stated explicitly; and also the

‘a4

assumptipns should be 1n conformity with the real world situation. ~—.
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This chapter éxplainéd the basic concepts and definitions as applied

»

. to sbciotal benefits of vocationai”programs. Having established a preliminary
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foundation of various concepts-of.societal benefits, a generalized pro- v -
" @

cedure for establishing the societal benefits of vocational education programs
was discussed. These prededures include identification of societal
benefits, cstablishing ufiits of measurements for identified societal . N '

< -

- ?‘t . - . ’ v . - .
benefits, measuring societal benefits, and ana%xz1ng data regarding

. . , _
socictal benefits. The, identified benefits weré categoriyed into three .

procedures for measuring societal benefits was restricged t economic

benefits only, as the study was confined to socictal cost-benefit study

-

rather than socictal cost-effectiveness or cost-utility analysis. The } .

’

. . n R ~ . l .
economic benefits to society as a result of vocational programs included,
benefit to economy, cmployment benefits, reduction.in welfare payment
. : " \ .
benefits, equitable income distribution benefit, reduction in crime benefit

mobility benefit, and intergeneration benefit. The procedures to measure

*

the above mentioned economic benefits were illustrated with hypothetical

b NN

-

examples. Fiﬁa&ly, some of the conceptual and methodological issues in
establishing socictal beniéfits of vocational programs were discussed to

mike the readers aware of some of the problems in this area.
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/. Chapter 1V
ANALYSIS OF SOCIETAL COSTS AND BENEFITS OF VOCATIONAL PROGRAM
.INTRODUCTION ‘

&

*

"The es't‘ablilshing of sc.Jcietal costs and b'enefi'ts of Vocational and
manpower programs} was discussed Ain Chapters II- 'z.md ITI respectively. The
next ;tep jllftcr co;lecfing th¢ costs and benefits data of a vocational
program is to analy:ze ciata related to societal costs and benefits of
vocat}onal programs. This chapter deals with the‘ analysis of ciaga
related to cqsté and benefits.

This g:hdpter discusses di'fi'eréx:lt methods of analyzing data related |
to societal costs and benefits 6f vocational and manpower programs. The
methods are illws'traéed with hypothetical examples. The advantages
Aand disad\'gntag'e‘s of each method have been d'iscussed brie{ly. Finally,

a comparison among various methods has been made.

L= ’
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A. Methods of Analyzing Societal Costs and Benefits of Vocational Programs

Thére are basically five methods of anélyzing data related to societal
costs and benefits of vocational programs. These methods are listed below:

A. Precsent value of net benefits method

B. Annual Value of net benefits method

C. Rate of return method '

D. Benefit-cost ratio method

E.-,Pay-back éeriod method

These methods have been described in*ghelfollowing sections. The
procedural steps used in applying the above mentioned methods have been

illustrated by hypothetical examples.

1. Present Value iiethods. ®

Under this method, all the societal costs and benefits are discounted
to find their present values at the time whep the training program started.
If the present value of the societal benefits exceeds the present value of
soéietal cost§,'it indicates that society is getting more bencfité as
compared to the costs incurred. The net preggnt value of benefits (obtained
as a result of the difference between the presené value éf benefits and
present value of costs) represents the present value of the net benefits
of a vocational program. The precedures involved in using th}s method are
illustratedy by.a hypothetical example.

Example 1 (Present Value Method).

A two-ycar vocational program ir Machine Shob was costed to determine. the

societal costs per student. The cost data collected is shown on the next

page. )
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First ycar socictal costs:

L

1. Direct Costs of Instruction (Faculty equipﬁcnt, space, supplies) = $1,100
2. Supervision at departméntal level Acost péf contact hour:yéhcrated'

X contact hours in the program) =~ (§1.50 X 60) = $ 90
3. Administrative costs at school level (cost per contact hour generated

X contact hours in the program) = ($2.00 x 60) = . $ 120

4. Administrative costs at the district level (cost per contact hour
gencrated x contact hours in the program) =-($1.00 x 60) = $ 60

5. Administrative cost at'the state level (yearly administrative costs
* number of full-time. equivalent students) = ($3,000,000 + 60,000)=$ 50

6. Administrative costs at the federal level (yearly administrative
costs : number of full-time equivalent students in the.nation) =
$120,000,000 = 60,000) = ' $ 40

7. Guidance and Counseling Services (yearly guidance and counseling
costs : number of full-time equivalent students in the school) =
(830,000 = 6000) = . . - § 5

8. Library Services (yearly library costs * number of full-time equiva- -
lent students in the school) = ($120,000 : 60,000) = = $ 2

9. . Student Services (Housing, Parking, etc) (yearly student services

costs : number of full-time equivalent students in the school) =

($600,00 + 60,000) = $ 10

10. Other Services (Registration, audio visual, financial aids, etc.) ,
(yearly other servi_es costs * number of full-time equivalent stu- ]
dents in the school) = ($1,380,000 + 60,000) = § 23

. Totdl direct and indirect costs for first year. $1,500

The societal opportunity costs per student for the first year were .,
calculated as shown below:

11. Student Opportunity costs (enrolled in school and as such not

working) = U $3,997
12, Sales Tax lost (yearly salés tax lost on purchases : number of
full time equivalent students in school) = (§12,000 = 6,000) = $ 2
13. Propoerty taX lost (yed%i& property tax lost : number of full time
equivalent students in school) = ($6000 : 6000) = $ 1
Total socictal opportunity costs = : $4{000

Total socictal direct, indirect dnd opportunity costs per
student = ($1,500 + 4,000) = ,
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The costs per student during the second year of the Machine Shop
program without a detailed breakdown are given below: ‘

Direct and indirect cos-ts of instruction $1,_660

Societal opportunity costs 5,000

Total Costs . . " 186,600

The data regarding societal benefits per student as a result of the
rachine shop program ‘were also collected and are discussed below:

. ‘(1) The experimental group consitiuting pf 100 gréduat,es of tae
hacnine Shop program was to be comparcc:n with a control group o}
0f 100 persoas. The control group had sore or less the same
characteristics as the experimental gioup prior to starting
the tréining program. iowever, the co§t1~ol group aid not
attend the post-secondary machine Shop program and §’tart'cd
working in business and industry after graduation from

.secondaary schools.

The average gross wages earned by the experimental group during the
irst year of cmployment were $4 per hour, and the raise in gross
wages per hour was 30¢ in the succeeding years. Thys, the Machine

Shop graduates earned $4.30 per hour during the second year, $4.60

ver hour durine the third year, and sn onm,

I'ne average gross wages carnea by the control group were 52
PEX Our Yuriiy tae First year of enlroyment, and tne raise in ornss

wages camc‘\ by the control group were $2.50 during the second year,
. \,
$3.00 pér hour during the third year, and so on.

i
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(3) The employmcntkrbcord of the cxperimental group over the 6 year period
_ was! as _ shown below:

-
.

N@ﬂber of graduates

" “Total years of employment out of 6 years

80 g 6
. 10 S
: 10 . . 4

The mployhen{'récord of the control group over the 6 yeirs was as

A as~shown below: - -

Number of graduates Total years of employment out of 6 years

50
20
10
20

1O ) 00

(4) Out of a total of 100 students in the experimental group, 10 were on
the welfare roll. The average payment including food stamps amounted
to $450 per month, or $5,400 per,fear. This payment was stopped as
a result of their employment. The welfarc students of the experimental
group were able to hold their jobs for the entire 6 years.

The control group also had 10 persons_on wlefare out of a total
of 100. The empioymeni records of this group were different. Out
of a total of 10 persons, five werelable to hold jobs for 6 years, and
the other five wére agle to hold jobs for S years. Whenever they °*
were not employed, they went back on the welfare roll.

(5) The data regarding crimes involving monetary losses to the society were

also collected for the experimental and control group for 8 ycars.

1 o
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Experimental Group

Type oflCrimes Number of Crimes/Year } Average "Societal Loss per Crime
1{ . s © o $500
B 10 ) $2000 )
~ 5 $2500 :
ConLrol Group j
Type of &rimes Number of Cfimes/Year . Average Societal Loss per Crime «
A v 20 $500
Bl . 15 $2000
C 10 . $2500
D 5 . $5000

X

F1nd the present values,of the societal costs and societal benefits per

student of the machine shop plonlam from the above data. Make necessary

+

. . - .
assumptloTs whenever the above data are considered ds inadequate. Find
Fe' -

the net present value of societal henefits. The societal time value of

money is 5 percent compounded yearly.

Solution to Example 1.

1

The societal‘costs of the e#ﬂerimental group (direct, indirect, and
opportunity costs) during yearsxl and 2 could be shown on a cash flow diagram
thch is a device of indicaE}ng the outflow (societal costs) and inflows
(societal benefits) of money. Thé basic assumption undérlying the cash flow x
diagrams is that the costs or benefits fqr a period are treated as the
period en& costs or benefits. The period depends upon the compounding
factor associated withthe societal time value of money. For g;éhple, if
the socictal time value of ﬁsncy is 5 percent compounded yearly, the period

is a yecar; if the societal time value of money is 5§ percent compounded

quarterly, the period is a quarter or 3 months, and so on.
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The éocietal time‘value of money in our example was 5 percent compounded °
yearly. So the period for our cash flow diagram will be a year. The '
societal costs of the machine shop program per stu&&nt (direct, indircct)
- and opportunity) were_ $5,500 during year 1 and $6,600 duriné year 2. Th?
“cash flow diagram wiil look as shown below. "

. ‘ © §-5.500 $-6,600 :
0 1 7 ‘

The zero on the above cash flow diagram represents the present (now);
I represents the end of year 1 and 2 represents theend of year 2, and so on.
It should be noted that the societal costs of $5,500 were incurred through-
out the year from time period 0 to 1. They arc_assumed to have been spent
at the end of ye;r 1. Similarly, $6,600 were incurred ;hroughout year 2
(from year 1 to year 2). Tt is again assumed that this amount of $6,600
was spent at the end o% year 2 rather than throughout the.year. It will
also bernoted that $5,500 and $6,600 have been shown as minus figures. This
is done to keep societal cbs;s séperated froﬁ societal benefits which

' sEbsequontly will be expressed wiﬁh plus figures.
The present yalue of societal costs af'time period 0, or now, could

be computed by multipiying the year end societal costs‘by present worth

formulas at 5 percent for year 1 and 2 respectively. This is shown below:

- Year Societal Costs Present Worth Factor Present Value of
at 5% Compounded Yearly Societal Costs at Time
Period 0
1 $5,500 7 .9524 $5,238.20
2 $6,600 .9070 $5,986.20 -
Total Present Valuc of societal costs per student $11,224.40

The present value of socictal costs of the machine shop program at 5
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percent compounded yecarly comes out as $11,224.40. What does it mean? It
imﬁlies that at time period zero, or now, the socictal costs are cqual to
$11,224.40. In other words, spending of 511,224:40 novw is Equivalent to
spending $5,500 and $6,600 at the end of years 1 and 2 respectively, if

the sociétal time value of money was 5 percent. The calculation éf the
prescﬁt value of the socictal costs was an -easy ‘task, as these were spelled
out explicitly in the example.’ The calculation of the present v§1ue of
societal benefits will involve some more work, as the data regarding suéh )
benefits ﬁave not been stated 2xplicity. The procedures cof eéfablishing

the socictal benefits from the data in the example are discussed below.

(1) Calculaticn of benefit to the economy as a result of the machine

shop program. The employnent and gross wages data for the exper-

imental anua control groups could te used to calculate the benefit to

the cconomy as a result of machine shop programs. This is shown lLielow.

The cmployment record data for the‘experimenfal and control.grqups
indicate that the members of the experimental group were able to hold

jobs longer than the members of control groups. Thus; the economy

benefitted due to the machine shop graduates working over a longer .time
period.-

The benefit to the economy due to the machinc shop program could be
calculated.during various years by finding the incremental or extra gross
carnings of the machine shop yraduates (experimental group) over the gross
earnings of the control group. The gross wages earned by the experimental
and control groups during ycars 1 to 8 could be calculated by multiplying

the annual gross wage data with the emﬁloyment data which is reproduced in
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Tables 4-1 and 4-2%below.

TABLE 4-1

Experimental Group Employment Data

Number of members of experimental group Years of employment out of 6 years '

- 2y

) 6

10 5

10 4
"TABLE 4-2

Control Group Employment Data

Number of members of control group Years of employment out of 6 years _
; 50 8
20 -7
10 6

20 .5 —

One of the shortcomings of the data in’ Tables 4-1 and 4-2 is that it
does not indicate the period of hnemployment of the members of experimental
and control groups. So some assumption will have to be made regarding the |
period of unemployment. Let us assume that the period of unemployment
occurred during the last years. As an example, if a person was employed
for 5 years, it is assumed that he'was ﬁnemploycd for 3 years from year 6

to year 8.
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The average gross wages per hour of the experimental and control groups

have been shown in Table 4-3 below.

TABLE 4-3

Gross Wages Earned Per Hour By Experimental and Control Groups

Group Gross Wages Per Hour Earned During Years
\ .

1 2 3 4 5 6 7 8

Experimental (§) - - - 4.00 4.30 4.60 4.90  5.20 5.50
Control ($) 2.00 2.50 3.00 3.50 4.00° 4.50 5.00 5.50

Difference  (3)  (y5 00()2.50 1.00 <60 .60 .40 .20 O

The gross wages data of the experimental and control” group will

indicate that the machinc shop graduates (experimental group) did not earn

. any income during years 1 and 2 Since they were in the trdaining program.

-

The members of the experimental group started with a wage rate of $4.00

per hour and received a raisc of 30¢ per hour. The control group received

$2.00 per hour during the first year of their ermloyment and due to their
on-the-job experience and training received a raise of S0¢ per hour. It Will
aotea that the income of the experimental and control group was equalized by

the ena of § years from the start of the macline shop progran.

The "annual gross Wwages earned by the experimental and control groups
could be calculated by assuming that they worked 40 hours a week for 50
weeks in a year or 2000 hours in a yecar. This is shown in Table 4-4 on

the following page.
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TABLE 4-4

Gross Wages Earned Per Year By Expc}imcntal and Contol Groups

Group Gross Wages Earned During Years

1 2 3 4 - 5 6 7 8
Experimental (§) - - - 8,000 8,600 9,200 8.800 10,400 11,000
Contiol  ($) * 4,000 5,000 6,000 7,000 8,000 9,000 10,000 11,000 "
Ditferencé  (8) (.y4,0000)3,000 2,000 1,600 1,200 1 800 400 " o

The total gross wages earned by the experimental and control groups .

during various years could be found by miltiplying the number of employed
q . . S y . : :
workers belonging to a group with the wage rate of the group during their
\

years of employment. The total gross wages earncd by the exmperimental.

grcup are shown in Table 4-5.

>

-
® 's

e
TABLE 4-5

Total GroSs Earnings of Experimental Group

i

Year Total Gross Wages Earned During Years of Employment

80 Employed During 10 Employed 10 Employed: Total Earn1ngs
Years 3 to 8 During Years During Years Dur1no Year
3 to 7 Stob6 .
(1) (2) (3) " 4 (5) =
#1 . .y - - : - -
2 - - - -
3 640,000 80,000 "~ 80,000 800,000
4 688,000 ‘ 86,000 86,000 © 860,000
5 736,000 92,000 92,000 , 920,000
6 ° 784,000 98, 000 98,000 980,000
7 832,000 104,000 - 936,000
8 880,000 . - - 880,000
TOTAL, . 4,560,000 . 460,000 356,000 5,376,000
a .. 142
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“The data in colwmns (2),;(3)*and»(4) of Table.4-5 werc obtained by .
multiplying the annual gross-&agc“data by the nuber .of people during the
year. Column (5) is equal to the total of columns (2), (g;, and (4) and ‘ .

represents the total gross earnings by: thé experimental group durin the
P al g gs by P group g

-

b °

-
£ -

The total gross earnings by the control group were calculated the

same way- and are shown in Table 4-6.

" TABLE4-6 v . :

“Total Gross Earnings of Control Group

Year Total Gross Wages Earned During Years of Employment
50 Employed [» 20 Employéd »| 10 Employed 20 Employed Total
During Years | During Years | During Years During Yearsd  Earnings
l1to8° 1-to 7 1 Lto6 1tg5s During Year
- — ‘ :
1 $200,000 $ 80,000 ~ $40,000 ’ $ 80,000 $400,000
2 250,000 - 100,000 50,000 : 100,000 500,000
3 300,000 120,000 60,000 120,000 - 600,000
4 350,000 . 140,000 70,000 140,000 700,000
5 400,000 160,000 80,000 .160,000 1800,000 - ‘
6 450,000 180,000 90,000 - - 720,000
7 500,000 200,000 - : - 700,000
8 550,000 A .. - - - 550,000
93,000,000 . $980,000 $390,000 $600;000 .| $4,970,000 '

The extra gross income carned by the experimental group as compared to

€ !"

the income carned by the control group during years 1 to 8 rcpresent the

Jbenefit to the economy and is shown in Table 4-7 on the following page.
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TABLE 4-7 Z,/f/n : \\\\;~_~-

Difference Between the Experimental and Control- Groups Earnings

”
Year Total Gross Wages Farned During Year| Extra Gross | ‘Extra Gross Earnings
- . Larnings of | Per Graduate of
By Experimental By Control Experimental Experimental Group
Group - Group Group |
(1) : (2) ‘ (3) " 4) (5)
1 B - $ 400,000 s(—),oo 000 . s() 4,000
2 .- 500,000 _ (500,000 b @ 5,000
3 800,000 600,000 200,000 . .2,000
4 860,000 700,000 ‘ 160,000 1,600 -
5 - 920,000 800,000 . 120,000 . 1,200 "
6 980,000 720,000 " 260,000 2,600 R
7 936,000 700,000 236,000 . | . 2.860 . .
8 . 880,000 550,000 . 330,000 3,300 -
TOTAL  §$5,376,000 . $4,970,000 5 406,000 $ 4,060 |

.
A

”hus Table 4-7 above gives the beﬂ%fit to the economy. The data "
1cga1d1ng extla gross earnlngs per gladuatc of the mdchlxe shop prosram are
shown in column (S) and were obualncd by 01v1d1ng the flgurcsyof column (4)
by 100, as the size of the gxperlmental greup was 100." It should also be -
pointed out tﬁat'the negative benefits of $4,006 and'SS,600~during years .

1 and é respectiver were treated as sgsictal opﬁortunity costs, and are v
‘already‘inclhded in the socictal costs. The benefif“analysis done subsc-

quently will, ignore these minus figures of $4,000 and’$5,000.

. co s Ch N »
(2) Socictal benefits due to reduction in welfare payment. There

were ten persons cach in the experimental and groups who were on

welfare at the .time the machjnc shop progran Qtartcd It will be
‘ -

. correct to asswie.that the experimental group received $54,000

(¥5,400 x 10) during their training program or during years 1 and 2.
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h
The control group welfare recipients received welfare payments during

their pcriods of*hnemploymcnt. Five were unemployed for ‘3 years (durinc
yuars 6, to 8), and Anothc; 5 hCIC uncmplo)Cu for 4 years (dUIJHU years :

5 to 8) They received welfale payments durlno their periods of unemploy - S

ment. The welfare payiments madc to the expellmcn al and control groups

during ycars 1 to 8 are shown in Table 4-8 below..

~ 0
TABLE 4-8 : .
-] l‘ ’ 7
ﬁ -
i . o . J
Year | Welfare qumgnts—Rct@chddBy ' Extra Payments To | Extra Payment To
Experimental Control .Control Groﬁf Control Group Per
' Group Group Student
@l . @. ) (4) O
1| $54,000 § - $(-)54,000 “7$(-) 540
? 2 54,000 - * (-)54;000 - (-) 540
'°3 ¥ - - = - ’ <
» . 4 : - 1. ? = =
5 - 27 000 27,000 270
6 - 54 000 . 54,000 . 540
7 - o 54,000 54,000 540
8 - 54,000 54,000 540
[OTAL $108,000 | $189,000 $ 81,000 810 i

- -

© (3) indicatés the welfarc payments to the control’ group during their period

)

Column {2) of Table 4-§ indicates the welfare payment of $54 000 to_machine ;m§;r\¥_h/~

shop studcnts during yecars 1 and 2 or the time of their training. Colwmwa

of unemployment. It has becn stated that 5 werc unaiiployed for J years
and another 5 for 3 ycars, which could be interpreted as 10 being amemployved
for

the last 3 years (ycars 6 to 93) and another § guring yeatrs 4. Colum
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~(4) shows the extra welfarc payments made to the contro/‘]f/group. The figures

-

in column (4) were obtained by substracting the figuxrc/s of column (2) from
from the figures of column (3). Column (5) indicafes the extra welfare
/ L]
. ./ .
payment per the total number of 100 included inp'the cxperimental group. The

figures in column (5) were arrivéd at by diydding the figurgs"of column

-

(4) by 100. The minus figures of $540 dyfing ycars 1.and 2 could be treated

cither as socictal costs or disbenofi/té. If this figu1‘e of (-)$540 is
treated as socicFai costs, it should(not be included in the benefit
a’mxls-sis. Sin_f'i,larly, if (-)$S40/‘arc treated as disbencfits,; these s:hould
not be included-as societal costs. |

rs <

~ Since our socictal costs did not include average transfer payncnt of

S:»40 to the tlamea the will subsequently be includéd in the benefit

analysis.

-

(3) Socictal benefits due to reduction in crine. “: aniual societal
costs for the criies coimiittea by the experimental and control
H i -
" EI0upS CouLa VE fULIU DY MULLLPLYIng Che awver of Crimes of

different types with the average” loss to society in cGollars per

%

»

crime. Tnis is snown belpw in Taple 4-9.

v TABLE -9
Annual Socictal Losses DNue ‘to Crimes By Experimental and Control _Grdups
Type of Experimental Groun Control Groum
Crime ro Crimes| Average Societal[Total _ No Crimes|Average | Total
Per Year Loss Per Crime [Societal [Per Year [Societal | Socictal -
Loss Loss Per | Loss -
- N L Crime
(1) (2) (3) (=(2x(3) (H | (& (7)=(5)x(6)
A 15 § 500 $ 7,500 20 $ 500 |$10,000
B 10 2,000 20,000 15 2,000 30,000
C 5 2,500 12,500 10 2,500 25,000
D - 5,000 - 5 5,000 25,000
TOTAL S0 $40,000 50 890,000
’ 14
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The total annual 195503 to society duec to crimes comn;jz\tcﬂ= by the
con‘Ac‘ro] group are $90,000; the losses b)’r ‘the gxperimcntal group amount to
$40,000. 'l'hc_r;afore , it'may be consluded that society sains 350,000

s per fczxr due to vocationai cducation programs, assuméng t}ﬁ't other social,
. . ;
econgmit, and ‘cultural factors responsible for the perpetration of
crimes operated ali}<e for the experimental and (font1:0?1 greup. The annual
" benefits to society per student as a resuIt_of crime reduction will be
$500° (50,000 + 100) during years 1 to 8. :
Ve cdn now add the societal benefits to econémy, reduction in welfare _

payments and crime rates. This has been done in Table 4-10.

. TABLE 4-10 - S -

Societal Benefits Due .to Machine Shop Program Per Student

e—

Year |Bencfit to Economy | Benefit Duc to |Renefit lue to | Total Socigtal
Per Student "| Reduction in”  |[Reduction in Benefits
Welfare Payment{Crime -
1 § % $ 540 $ 500 (-3$ ~40
2 -* | (-)540 5G0 ' (-3$ 40
3 2,000” ) - 500 2,500
4 1,600 - i 506 2,100
5 1,200 270 5G9 1,970 -
6, .2,600 540 500 . 3,640
7 2,360 S46 500 3,400
8 3,300 , . . 540 500 4,340
TOTAL | 813,000 S 810 54,000 ' $17,870 / \

The societal costs and benefits of the -

be shown on the cash flow diagram as shown below.

/
Socictal Benefits (§) -40  -40 2,500 2,100 1,970 3,640 3,400 4,340
Secictal Costs  (§)-5,500 6,600 ; . l | / |
N 1 yA |
; 0 1 2 3 4 5 6 7 /8
Z - 147 /
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1 .
' The present values of the socictal costs during years' 1 and 2 were

i . . W ¥
calculated carlier at a 5 percent interest rate and were found as $11,224
(after Tounding to the clesest dollar). . . .

L

- The present values of the societal benefits during years 1 to 8 could

be found by dlqcounc1ng societal benefits durlng years 1 to 8 at 5 percent

1ntexe>t rate ccmpoundud yeawly This has been done in Table 4-11 below.

- TABLE 4-11

Present “alues of Socictal Benefits of Machine Shop Program

1 {
Year | Societal Benefits | Prosent Po*;h Factor Present Value
Per Student - at 5% - o ‘
(1) @ - (3 * (4)
1 S -4) L9524 ’ $(-). 38.10
2 . =40 .9070 (-) -36.28
3 2,500 - .8638 2,159.50
4 2,100 - : ) .8227 1,727.67
5 . 1,970 , . .7835 1,543.50
6 3,640 . 7462 2,716.17
7 3,400 . 7107 2,416.38
8 4,340 - .6768 2,937.21
TOTAL $17,870 ’ 7 $13,426.05 -




. \
\»
\,
\

~ * The present values of the societal benefits of a macainc shop program
: per student come out as $13,426 (after rounding). Wnat does this megn?
The concept of present value was explained carlier. The explanation is

offcred once again in order to reinforce the underlying. idea. behind

¢

“-\ - 4 L]
present value concept. The total present valuc of socictal benefits

" amounting to $13,426 are cquivalent to the benefits of $(-)40 during years
onc and two, $2,500 during yecar 3, and so on. The two séries of societal o
benefits (one being $13,426 and the other being $-40 during years one

and two, $2,500 during year 3 and so on)- arc substitutableat 5 percent

. ' ’ N
interest rate compounded ycarly only. However, these two series < . j\\\

are not cquivalent at any other interest rate except 5 percent corpounded
Lo

annually. ‘ < oy i

-

Having calculated the present values of the societal costs and benefits,
we are now ready to apply the present value method of ahalysis of data
on costs and benefits. This is done by calculaiing the net present values
of the societal bcncfifs as shown below: ©

Present value of the sccietal benefits of machine shop program
per student = _ 813,426
Present valuc of the societal costs of machine shop-program

per student $11,224
Net present value of the socictal benefits of machine shop program
per student = . $ 2,202

. , The net present value of the socictal benefits of the machine shop
program per student comes out as $2,262. This indicates that at time
period zero, or now, socicty stands to gain $2,202 per student after

meeting the societal costs incurred during years 1 and 2. Since the net

present value of sociectal benefits came out as a plus figure, it could be
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"~ ‘ 149




-

concluded that ccdnomically, the machine shop program is a sound program.
It is possible to have negative net secietdl benefits of a vocational

program. The significance of negative net societal benefits is that the

. Ve

present value of societal costs excecds the present value of societal

benefits. Such a program giving hcgativc net §oeicta1 benefits could not
! be justified on economic grounds. lowever, programs having negative

present values of socictal benefits could be justified on non-economic

grounds,.since cconomic‘cfitcria are not the only criteria in the justi-

N S

fication of certain programs like homemaking. v

Comients on Example 1

The socictal costs for the rachine shop pr;gram during ycar 1 were
given in some detail. The main rcason for tais was to point out that a
different basis could be used for éllocating joint costs. It will be noted
that administ}ativc cests at the departmental, school, and district
levels were allocated on the basis of the contact hours ggneratcd; the
administrative costs at the district, state and federal levels were
allocated on the basis of full time cquivalent students. What are the
best bases for allocating joint costs? This question was also raisea
carlier in Chapter Z.‘ It was stated that there arc no specific answers
to this question. 'Costing of cducational programs is «n art rather than
a science, especially when it comes to allocating joint indirccf costs.
However, it is important that all the districts in Wisconsin should have
uniform procedures of costing. Such procedures should be mutually agreed
upon by the parties involved. )

The experimental and control groups were set up in the example prior
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to the start of tne training program. }ost of the cost-benefit studiecs
select a control group after the programs have terminated. The selection
of the post-facte control group introduces bias in the study and should be

€

avoided. )
The matching of the members of experimentdl and control groups on a
one-to-one basis often poscs a scrious problem. This has already been
discussed at lehgth in Chapters IT and III. It was suggested that the
matching of the two groups based on social, economic, and educationa]
characteristics sLould be done aé mucﬁyas is allowed in.a given situation.
Cne problcm associated with the benefit analysis is to determine the
time pcriod over which the socictal benefits from vocational pr&graﬁé should be
included in the study. The data in the'éxample were manijulated by giﬁing
a largcr’raise of 50 cents per hour to the control group aad 30 certs pex hour to .
the experimental group. This resulted in the cqualizaiion of their gross
earnings at the end of S=years. Thus, the study period was 1im£ted to
8 years, which included 2 &ears of training and 6 years of employment. for
the machipc shop program students. Docs this actually nappen in life? The
author believes that it maf; but the actual period of cjqualization is normally
longer than § years. ‘ '

Some assumptions were made regarding the employment of the cxperi-

mental and cohtrol groups. It was assumed that the unemployment of the

cxperimental and control groups occurred during the last ycars of the total 8
years. ‘e purposc of making such an assumption was that cven in real
life all the data required to conauct benefit analysis may not be available.
¢
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As such, the analyst will be called upon to make valid assumptions conforming
to rcal life situations.” The assumptions m5do by the analyst should be
*--‘~~-“-—TeuiistiCWana'speTIed'out explicitly.
The present values of societal costs and benefits were computed at
. Y pefcent interest rate compounded annuallyj In connection with this, it

' * should be pointed out that rcalistic social interest rates nust be used in

discounting. If too low interest ratés arc used in discounting socictzl

costs and benefits, it results in high net societal benefits due to voca-

tiBﬁaI"ﬁ?ﬁE?ﬁﬁ§?‘B€Eﬁﬁ3c‘sccictﬁi‘tb§f§_are usally incurred during the
initial years and £he socictal benefits accruc for several years after the
graduation of students. Since the present worth factor formula at the
lower interest rate have higher values as compared to the pmesent worth
factor at higher interest rates, the socictal costs incurred during one or
two years are multiplied by higher numbers, the socictal benefits algo a}e
multiplied by higher numbers but over several years. The net result ié to
' increase the present value of the sociptai benefits proportionately more
than the preéent value of the socictal costs at lower interest rates. To
give an example; the present value of the socictal benefits at 4 percent
‘compoundcdvyearly came out as $14,192.87. The present value of the societal

costs at the same 4 percent interest came to $11,390.61. Thus, at 4 percent

interest rate compounded annually, the net societal beanits came out as

$2,802.26 ($14,192.87) - ($11,390.61). It will be recalled that at 5 percent

- )
T “interest rate, the net socictal benefits were found as $2,202 carlier. Thus,
:

the lowering of interest rate by 1 percent (from 5 percent to 4 percent)
increased  tht net socictal benefits by approximately $600 per student. The

reverse happens when high social interest rates are\gscd. .
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The example ignored the multiplier cffect of the cmployment. This
b ) : .
was done to keep the example rather simple.

“The present value of the net socictal benefits of the vocational
programs rcprcscnt.such benefits at time pcyiod zero. ‘The information
given by the present value of the net socictu]_bcncfits could be misleading
unless the years during which societal costs are incurred and tlic yedrs
duriag which socictal benefits accrue are also.spcllcd:;ut. In ordgr to

reedy this situation, another method callied annual value of net bencfits '

is used. This method is discyssed below.

)

B Annual Value of Net Bencfits Methods.

Unde; this method, ali-the socictal costs and benefits are distributed
equally over the study period. The differcence betycen the annual societal
bene{its and annual societal costs gives the annual‘ncf sbcietai benefits
-of a Vocational program. If the aﬁnual societal.beﬁgfits arc morc than the
;énnual societal costs, it indicates that socicty is éetting more
benefits annually as compared to the annual societal‘gosfs. The procedures
involved in using this$ method are explained by the data of example 1 dis-

cussed earlier in connection with the present value method.

Solution to Example 1 (Annual Net Benefits Method).

) - - - -
It will be recalled that the socictal costs and benefits of machine
shoy_program were computed during ycars 1 to 8 and shown on the cash flow

diagram as below:

Socictal Benefits (§) -40 -40 -2,500 2,100 1,970 3,640 3,400 4,340

Socictal Costs (3) -5,500 -6,600
L | | | |

—

Uite—
o)
~

0 1 2 3 X!

- ——— ot - —




The aim of tlie annual value net benefits is to distribute societal
costs and benefits cqually over 8~yea£sh This is achicved by multiplying
the present values of the socictal costs and benefits by capital recovery .

3f§ctor at the appropriate intcréét rate. The usc of the capital recovery.
factor in costing capital assets like buildings and cquipment was also

discussed carlier in Chapter II in connection with the costing of the space

N ¥

and equipment inputs.

- The present values of the societal costs -of $5,500 and $6600- during ---

ycars 1 and 2 at 5 percent interest rate compounded yearly was found

. carlicr as $11,224.40. The annual socictal costs of the machine shop

(%

program per student during years 1 to 8 will be calculated as shown below.

» Annual Socictal Costs Per Student = (Present Value of Socictal Costs) x
¥ .(Capital Recovery Factor at Appropriate .
Interest Rate and Time Period)

The annual socictal costs per student amounting to $1736.64 were

calculated by multipiying the present valuc of the societal costs at
+ §11,224.40 by capital recovery factor at 5 percent and 8.years. The reason

for using 5 percent interest rate was that the s{%e rate was used for

calculating the present value of the societal costs. The reason for using °

8 years was that the socictal costs were intended to be distributed equally
during;yeurs 1 to 8.

The significance of *the anmual societal costs could be expléined as
follows. Supposing sbcicty were to borrow$1l,224.40 at time peried zero
at 5 percent rate and with the intention of payingcthc roney borrowed in

cqual ycar cnd payments from yecar 1 to year 8, the annual payment on such .

a loan will come to $1736.04. At the end of 8 ycars the whole loan R

z
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including the interest, will be paid back, if an annual payment of $1736.64
was made to the lender. Thus, it c¢ould be said that the m;chine shop program

is «costing the society annually $1736.64 from year 1 to year 8.

The present value of the societal benefits was also calculated earlier
at 5 percent and was found as $13,426.05. The annual value of the societal
benefits could be found by using the same procedures és were applied to
sociétal costs. _This is shown below:"" -

Annual Value of Societal Benefits =(Present Value of x (Capital Recovery
Societal Benefits) Faccor at Appro-

priatée Interest
- and Time Period)

($13,426.05) x (.15472). = $2077.28

Having calculated annual societal benefits and soc1etal costs we can find

_the next annual soc1eta1 benefits due to a 11ach1ne st.op prqgram per student

as shown‘bclow.

L

Annual value of socictal benefits from macaine shop program per student=$2077.28
Annual value of societal costs from nachinc shop program per stuaentwﬁ =$1736.64

Net annual value of societal benefits froa jiachine shop program per
) student 3340 64

Thus, the society net gain as a result of the nmch1ne shop program per
§tudent is approximatecly $341 (after rounding) during years l to 8. The
program can be justified economlcally, as the annual soc1eta1 gains are

more than the annual SOC1etal costs.

C Rate of Return.-Method™ ,
The third method of a?alyzing data related to societal costs and
benefits is called rate of rcturn method (sometimes also called as internal

ratc of rcturn mcthod). Rate of return is defined as that interest rate

»
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at which the present value of the ret socictal benefits is zero. The

application of this method is shown by the data of. example 1.

- Solution Example 1 (Rate of Return Method).

Let us once again draw the cash flow diagram of the societal costs

and bencfits during years 1 to & for the machine shdb program. This is

-

shown below.
Societal Benefits ($) ?40 -40 2,500 2,100 1,970 3,640 3,400 4,340

Societal Costs ( -5,500 -6,600 :
t © ($)L_; 7 i . L L
0 1 2 3 1 5 6 7 8~

kel )

We found earlier that at § percent interest rate, the present value
of the sqcietal costs was $11,224.40; and the present value of the

societal benefits was $13,426.05. Thus, at 5 percent interest rate, the

(%

present value of net societal benefits of the machine shop program were $2,202.

y

We, also said earlier that at 4 percent interest rate, the present value

of the societal benefits and costs was $14, 192.87 and $11, 390 61, respectively,

thus giving a net societal benefit of approx1mate1y $2, 802

i
‘We defined rate of interest as that rate at which the net societal

" benefits arc equal to zero. Since at § bercent_interest rate. the' net
socictal benefits are $2,202.and at 4 per&ent the net societal benefits
are $2,802, the rate ofireturn which makes het societal benefits cqual to
zero must be higher than 5 percent. This is due to the fact that in our
case, lowering of intercst rate from 5 percent to 4 percent increased the
nct socictal benefits, and we want to reduce it to zero. Haviﬁg concluded

that the rate ¢f return is more than 5 percent, the task of finding the

interest rate requires a trial and error method. This is discussed below.

® . 156 ' 4
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{ Let us compute the present values ‘of the societal costs and benefits at a

6 percent interest rate. This is shown in Table 4-12 below-

\

TABLE 4-12

Present Values of Societal Costs and Benefits
- At 6APercent Interest Rate Compounded Yearly

Year | Present Worth |Societal Presgnt Value Societal |Present Value
. Factor Costs [Societal Costs | Benefits | Societal Benefits
ey (2). (3) (4)=(2)x(3) (5) (6)=(2)x(5)
' ’l = . . . R -

1 .9434 185,500- $5,188:70° $ -40 S(-) 37.74

2 .8900, 186,600 $5,874.00 -40- (-). 35.60
3" .8396 2,500 2,099.00

4 .7921 2,100 " 1,0663.41

5 .7473 1,970 1;472.18

§) <.7050 . 3,640 2,566.20

7 .6651 ‘ 3,400 2,261.34

8 .6274 4,340 2,722.92
OTAL $11,062.70 $12,711.71

Since by using 6 percent, the societal benefits exceed societal costs by

- $1649.01 ($12,711.71 - 11,062.70), this indicates the rate of return is -

still more than 6 percent.

4-13 on the following.page.

A}

So let us try 8 percent.

|

-

This is shown in Table _
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TABLE 4-13

-

Present Values of Spcietal Costs and Benefits At 8 Percent .
-Interest Rate Compounded Yearly B

Year |Present | Socictal Costs| Present Value _‘ Societal [ Fresent Valfie .
_ gorgh - i Societal Costs |- Benefits Societal Behefits
* |Factor ’ ) -
W @ (3) @W=@x@) . | ®  |©o=@x6) |\
. . - N . <, . e \ . k_." N
11,9259 $5,500. $5.,092.45 —$——40—~$ (=) 3704 -
2 |.8573 $6,600 | $5,658.19 - 400 | (5) 34.29
3 | .7938 . _ ) 2,500 1,984 .50 )
- A ——— . e ——_ ‘
e |10 0 | $2,100 | § 1,543.50, .
6 |.6302 : 1,970, 1,340.78
17 1sg3s ° ' ] . 3,640 . 2,293.93
.8 5403 . ' 3,400 1,983.90
| .o 4,340 2,344.90
TOTAL .| $10,750.63 : $ 11,420.18

By using 8 pg(ceﬁt interest rate, we gét a net societal benefit of
$669.55 (11,420.18 - 10,750.63). - This indicates the interest rate is
still higher than 8 percent. It should be noted that the net societal

~

- benefits -are decreasing as the interest rate increases. Since we do not

LI

_ have the value of present worth factor at 9 percent, let us try 10 percent.

This is done in Table 4-14 on the following paze.’

»
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TABLE 4-14
Cy. .
‘ Present Values of Socictal Costs and Benefits At 10 Pcrcent -
. Interest Rate Conmot.nded Ycarly )
. ‘Year | Present” Worth Societal Present Values Sécic;tal Present Values
- Factor Costs of Societal Costs | Benefits | of Societal
- E Benefits s
) 1) (2 (3) (4)=(2)x(3) 5) (6)=(2)x(8) D
) U P - L T e
1 9061 85,500 $5000. 05 - 40 | § - 33.36
2 8264 -$6,600 5454.24 ~ 40 . 33.06 .
3 *.7513 : - 2,500 1,878.25 -
4 .6830. $2,100 $1,434.30 "
6 .5645 | 3,640 2,054.78 :
7 .5132 3,400 1,79‘4.88 .
8 .4665 - 4,340 2,024.61 '
~ TOTAL §10,454.29 $10,290.,58
L
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It will be épcn irom Table 4-14 that by using the 10 percent interest réte,
the present value of the societal benefit is less than the present value
of the socictal costs. In other words, the net SOClCtdl benefits at 10
percent were $(-)163.71. 1hc net societal benefits at 8 percent
as computed in Table 4-13 earlier were $669.55. Summarizing, the
8 percent interest rate gives a positive do.iar figure of net soéfstal
benefi§§ and 10.percent gives a negative dollar figure. Since w¢ want
the interest rate at which the present value of net.societal benefits .

is zero, we can find the required intérest rate or rate of return by 1nter-

polation. ‘The process of 1ntcrpolat10n is shown and explained below by

drawing a vertical line. . ) T .
- Interest Rate ‘ Net Séciétal Benefits (Present Valpes)
| 8 percent —={- $670 ’ | .
. ) N
’ 2.4+ 0
10 percent — $-164
|

The vertical line has two scales. On the left hand scale, we hava denoted

the interest rates. So, let us call the left hand side of the line interest

3ca1e line. The right hand side represctsthe present values of net societal
g

a P

-

benefits correspondlng to interest rateson tne opposite scale. Let us

0

. call the right hand side net benefit scale

At 8 percent 1ntercst rate, thé net societal benefits are $670;
and at the 10 percent intercst rate, the net societal benefits are $-1§4.
Somewhere between $670 and $(-)164, we have zero net societal benefits.

Cur pro.lem is to find the interest rate which corresponds to zero net

socictal benefits. This can be computed as shown on the following page.
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1f the difference on the bencfit scale is 5834 (8670 - 164), the
diffcrencc on the interest scale is.cqual to 2 perccnt (10-8)E

If the differencc on the benefit scale is $1, the Qéfference on the
interest scale is equal to 2 percent divided by $ %4. (or .0z + 834),
wihich comes qnt as .06002398. )

If the difference on the benefit scale is § 0,/the digference on

the interest scale is .00002398 x (§670),whicl comes out to .01606714
or approximately 1.6 percent after rounding 7This reans that on the
interest scale ‘the d1stance between § percent (correspondlng to

socictal present value of net benefits of $670) and the required

interest rate (correspéndlng to societal prcsent value of net benefits

N\
" of SO) is 1. 6 percent. So the required interesterate is 9.6 percent

-

(8 +1.6). /

The interpolation of the rate of return céuid also have been done
by working on the other side of the scale at ;0 percent and thé corresponding
net present value of societal benefits as 5-1%4. This is shown below.

We already figured out that if the difference on the benefit scale

i

is $1, the differcnce on the interest scale‘is .000023¢8. 1If the dszerence
on the benefit scale is $164, the drfferencc on the interest scale is
(.00002398) x (164) = .00393272 or approx1nate1y .004 (or four-tenths of
a\perccnt). "Thus, the required rate of retnrn is once again 9.6 percent
(10-.?). It.chould be noted that wnen we operated on the lower end of |
the Scale, we substracted the distance onfthe interest line from the lowest
extreme intcrcst value. When we operateé from the upper end of the

\\ -
- -V - - -
intorest scale, we added the distance to. the uppermost interest value on

the scale.




Interpretation of the Rate or Return

The 3.6 percent rate of return Lndicates-that socicty, by investiﬁg
‘per student $5,500 during year 1 anJ $6,600 during yeér 2 in the machine
shop program is geffing a rate of return of 9.6 percent. How could one use
the comput;d rate of return to jus;ify an educational program? The
computed rate of return is compared with the 'societal time value of ﬁoney.
If the computéd rates is equal to or larger than the societal time value of
money, the program is said to have passed the test of rate of return
criterion. Since in our example, the societal time value of money was
S percent and the machine shop program is giving a return of 9.6 percent
(which is significantly larger than the societal time value) it could be.
said that the machine shop program could be justified economically. If
the societal time value of money was 10 perccent instead of 5 percent,

the machine shop program could not be justified economically.

Différence Between Gross Rate-of Return and Incremental Rate of Return

The gross rate of return represents the rate of return on the, total
Investment on an educational program. The 9.6 percent rate of return
tomputed earlier on the data of example 1 was the gross rate of féturn, as it

represented the return on the totai societal costs incurred by society

-~
-

on the sachine siiop program.

kThe incremental rate of return is the return on the incvenental. invest-
.ment. The procedures and applications of the incremental rate of return
are illusfrated by the following example.

Example 2 (Increfiontal Rate of Return)

The machine siiop program discussed earlier and designated as
f
Program A had the following cash flow diagram.

. Socictal Benefits (§) -40  -40 2,500 2,100 1,970 3,630 3,430 <,340
] . : _ _ C "
Socictal Costs () -5,500 -6,600 L | . 1
—t 1 T —1 T o :
0 1 2 3 s 5 6 7
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" 8 are assumed to increase. The casih flow diagram of the improved program

“implemented if the societal time value of money is 5 percent? (J/;\‘J

" Solution to Example 2

!

let us assume that the mchine shop program could be irproved by having

better instructors, equipment, and curriculum. As a result of improve-

ments in the program, the societal costs and benefits during years 1 to

designated as Program B is given bzlow.
Societal Benefit ($) -40 -40 3.000 2,500 2,200 4,600 3,900 4,500

Societal Costs ($) b,?OO -7,200
1

2 .
| TR S S
2 4 5 6. 7 8

(3 e S,

0 -1

Find the gross return on Program B. Also, find the incremental rate of
1

return on Program B as compared to Program A. Which program should be

-3

~
The gross rate of return on Program B was calculated using the same

procedures as Program A. The gross rate of return by-hit and trial

was found as 10.5 percent.

The incremental rate of return could be found by drawing another

. | .
cash flow diagram which shows the incremental societal costs and benefits

during years 1 to 8. This is shown below:

Incremental .
Societql Benefits (§) 500 600 230 360 500 160 -
Incremental
Societal Costs (ﬁ) (-)500 (-)6?0 l | |
- ! 2 | g T

T

1
i s 6 7 8

vt~

0o 1 2
It may be appropriate to explain briefly the incremental cash flow
diagram. During ;'car 1, the societal costs on Program .\ vere $5,500 arnd for
Program B were $6,000. Thus, the societal incremental costs for Program

B were $500 morc than Program A during ycar 1. Similarly, the incremental

societal costs for Program B as compared to I'rogram A are 3600 ($7,200 -
6,600). 168
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The socictal benefits for both programs during ycars 1 and 2 were
$(-)40. for cach year. Thus, therc;«nz:no incremental socictal benefits
from Program B as compared to Proé?am A during yecars 1 and 2. . During year
3, the socictal benefits from Proga m B and A were $3,000 and $2,500

. respectively. Thus, there was an iﬁc;emcntal societal bénefit of $500
from Program B as compared to Program A. The incrcmental‘socictal benefits
from Program B as compared to Program A duriné years 4 to 8 were calculated

Having drawn incremental cash flow diagrams, we can calculate the
incremental rate of return by the hit and trial method. This was done,
and the incremental rate of return was found as 21.94 percent. This
implies that the incremental or extra societal costs of $500 during year 1
and $600 during year 2 for Program B as compared‘to Prééfam A, gives back
to society a return of 21.94 percent--which is Aore than the societal
time value of money at 5 percent. This implies that society would be
better off by implementing Program B rather than Program A as the extra
or incremental costs give a return of 21.94 percent, which is much nigher
than the societal time value of ‘money at S percent. ;

We -could have conéluded Program B is better than Program A by compar-
ing the gross return on each of these programs. Program B had a gross
return of 10.5 percent and Prggrhm A as 9.6 pérccnt. However, this method
of deciding by comparing gross returns on two alternative programs is not
. correct. The correct procedure to usc in deciding between two or more

alternative programs is to use incremental rate of feturn analysis. The

procedural steps involved in using incremental rate of return analysis

are listed on the iecllowing page:

169 - K
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(1) Rank various alternative programs according to the magnitude
of the socictal costs. The alternative which is least expensive
is ranked as 1, the next expens?ve alternative is ranked as 2,
and so on. |

(2) Find the gross rate of return on the least expeAsive alternative
which is ranked as 1. Compare it with the societal time valiue
of money. .If the grouss rate of retu;n on ranked alternative 1
,is equal to -or more than societal time value of rioney, this
alternative is regarded as feasible. If the gross rate of
return is less than societal'time value of money, the alternative
1s not acceptable; ip which case find the gross refﬁrn on the \

next ranked alternative, until we hit an alternative. program

which is acceptalle or which gives a rate or return equal to or

more than the soc%ftal time value of money.
I, 11 .
(3) Once an alternativé is found which is acceptable (called a base

- -

plan), start using inpremental return analysis on the next
ranked expensive alternative. If the incremental rate of re;urn
on the next expensive alternative is equal to or rore than societal‘ ;
; time value of money, the next expensive alternative becomes .the base
plan and 1s‘compared,with the next expensive alternative by using
5/' incremental rate of return analysis:
If in the process of finding incremental rate of return on
the next expensive alternative, it is found that the incremenzgi‘”
.
rate of return is less than the societal time value of money,.
the expen51ve alternative is dlscarded and the base plan ;\
'\

compared with the alternative ranked next to the dlscarded‘plan.

Thus, basically under the incremental rate of return method

two alternative plans are compared at a time. and a decision is

15 170
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made as to which alternative is better. The preferred alterative
is taen compared with the next ranked altemative. By comparing
two alternatives at a time, we are able to decide which is the

i .

best plan..

Comments on Rate of Return Method

It should be realized that the rate of réturn method is more time
consuning as compared to present value or annual value of net benefits ,
- methods. The main reason for this is the hit ana trial procedure used
in calculating the gross or incremental rate of retumn.

- One of the advantages of using rate of return methods in analyzing
~.

~

§6cieLa} costs and benefits of vocational education programs is that they
\\\V1Vidi¥:§£ifg out the‘concept of human capital. According to this
.concept the sgéiéfal costs or investment in vocational education programs
are like investment inhhuﬁﬁﬁzggings which give a return_to.the society.
~ The public and the legislature can be kept informed about the rate of returns
on various vocational programs. This will help them realizé the potential

benefits that accure from the investment in vocational education programs,

D. Benefit-Cost Ratio Method

The fourth method of analyzing data rclated to societal benefits and
costs is called benefit-cost ratio. method. Under this method a ratio
is obtained by dividing present or annual value of societal benefits by
the present or annual value of costs. If the ratio obtained is one or
greater than one, it §igni£ies that the vocational program is a good

program. If the benefit-cost ratio for a program comes out as less than

one, it signifies that cconomically the program cannot be justified. The

application of this method is shown by the data of example 1.

. i 171
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Solution Example 1 (Benefit Cost Ratio Method)

It will be recalled that the present values of the societal costs

>

of the machine shop program at 5 percent interest rate was found as
$11,224.40 and the present value of the sbcie;al benefits was calculated
as $13,426.05. The benefit-cost ratio of the machine shdp program has
beén calculated below. - .

Benefit-Cost Ratio of Machine Shop Program= Present Values of Societal Benefits

Present Value of Societal Costs

e
L]

$13,426 = 1.20
$11,224

o i e e
Benefit-cost ratio can also be calculated by dividing the annual societal
benefits from the machine shop program by the annual societal costs of the

progran. This has been done below.

Benefit-Cost Ratio of Machine Shop Program= Annual Societal Benefits =
' Amnual Societal Costs

é

$2,077 =1.20 °

; 1,737

The benefit-cost ratio by using the present or annual societal
benefits and costs comes out the same as 1.2. What does benefit-cost ratio
of 1.2 mean? It means that for every dollar society invests in the machine
shop program, it gets back $1.20. Thus, the society gains by investing

in the machine shop progran.

Gross and Incremental Benefit-Cost Ratio

The gross benefit-cost ratio represents the return to the society

from the total investment in an educational program. The benefit-cost

ratio of 1.2 (calculated above) from the nfachine shop program is the
172
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The incrcmental benefit-cost ratio reflects the rcturn to the society
from the incremental or extra investment. The procedure for finding
‘ incremental benefit-cost ratio could be illustrated from the data of

o

example 2 discussed earlier.

1t will be recalled that the cash flow diagram on Program B as
bcompared to Prograﬁ A was as shown below:

Incremental ‘ : ,
Societal Benefits (§) 500 400 230 360 500 160

Incremental-
Societal Costs ($) -500  -600

0 1 2 34 5 6 7 '8

The present valuss of the incremental societal costs and benefits on Program

B as compared to Program A have been calculated in Table 4-15 below.

TABEL 4-15

- Present V?lues of Incremental Societal Costs and Benefifs
of Program B As Compared to Program A

1

Year Prescnt worth Incremental Present Value Inéremental‘Present Value
Factor at 5% Societal Costs Incremental Societal Incremental Societal
T oo e Societal—Costs ‘Benefits Benefits

(1) @ . . (3) 4)=(2)x(3) () L(6)=(2)x(5)

‘ 1 .9524 $ 500 $ 476.20 $ o8
2 .9070 600 ' 544.20
.3 .8638 . 500 . 431.90
4 .8227 Ce T o 400 329.08
5 .7835 ’ 230 180.21
6 . 7462 360 268.63
7 .7107 ) 500 355.35
8 .6768 - 160 108.29"
TOTAL $1100 - $1020.40 $2150 $1673.46
-
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Table 4-15 reveals that the present value of incrcmental societal
benefits on Program B as compared to Prog}am A come out as $1673 (after
rounding) at 5 percent interest rate compoﬁnded yearly. The present value
of incremental societal cost; aE the same ihterest rate of 5 percent has
Been calculated as $1020 (after rounding). The incremental benefit cost-

ratio on Program.B as compared to Progrdm A would be calculated as shown

t v
%

below.

- Incremental Benefit-Cost Present Value Incremental-
Ratio of Program B as Compared = Societal Benefits | = $1673 = 1.64
to Program A Present Value Incremental 1020

Societal Costs
The incremental bencfit-cost ratio on Program B as compared to Programn
A has geen found as 1.64. What does it mean? It impiies that for every
extra dollar society invests on Program B as compared to Program A, it
gets back $1.64. In other words, the extra investment is worth it. This
makes Program B better than Program A. )
Comments on Gross and Incremental Benefit-Cost Ratio .

~ |
The concept of gross and incremental benefit-cost ratios are analogous

to the concepts of gross and incremental rate of return. The remarks made
earlier in connection with rate of return method also apply to'benefit-cost
ratio method. The most significant thing to remember is that whenever two
or m6;e alternatives for an educational program are being compared, one
should utilize the incremental benefit-cost analysis rather than the £rOSS
bencfi;-cost analysis. The procedures outlined in cohqsction with the
incfémenthl rate of return also apply co iacreneantal beaefit-cost ratio

analysis. |
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Limititions of Benefit-Cost Ratio Method

One of the ploblems assoc1ated with the benefit-cost ratio method is

{
the classification of items as societal costs or <oc1etal benefits,

~ The classification of a; item as societal costs or bencfits affects the
bencfit-cost ratio. This is illustrated by the following example.

Let us take a vocational program in which the undisputed ﬁresent
values of the socictal benefits and costs of this program are $20,000 and
§10,000 respectively. Therc are some items amounting to $1000 (1like welfare
paynencs) wnicn can eitner pe classified as societal costs or societal
disbenefits. If we trcat $1000 as disbenefits, the societal benefit-cost

ratio will be 1.9 as shown below.

Socictal Benefits-Cost Ratio = $20,000-1000 _
S = 1.9
310,000

-

If $1000 are treated as societal costs, the benefit-cosc ratio of

%

this program comes out as 2.22 as. shown below.

Societal Benefit-Cost Ratio = $20,000 =222
$10,000 1000

Generally high’benefit-cost r;tio of a program is considered as good by

the public or 1egislatd}e If the analyst is bent upon'selling the program
to “the public oé.leglslature he can show the dlsputed item of $1000 as
socictal cost and get a hlgh ratlo of 2.22. On the other hand, 1f the .
analyst wants to downgrade the program, he can classify $1000 as societal
disbenefits and get a low ratio ;f 1.9. Thus, the readers of the benefit-
cost analysis reports should carefully look into the proper classification
of items as societal costs and disbenefits, as this affects tﬁe benefit-

cost gatio.

It may be,mcntiqned in this connection that the classification of

-

\ - *

heTY
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items as societal costs or disbenefits does not pose any problem with

the other methods of analysis, namely, pfesont value, annual value of
net benefits, and rate of retumn.

E." Payback Period Method ’ ‘

The last method of analysis of data related to societal costs and
benefits is called bayback period method. Under this method, the analyst
calculates the period or years over which society recovers its investments
in a vocational program. The application of this method is illustrated
‘by the data in example 1.

»

Solution to Exam;ile 1

Payback period is defined as the period over which the present valugs .
. of the societal costs at societal time value of money equal the present -
"-, value of the societal benefits at. the same interest rate.
\ Payback period for the machine shop program (Exanblg 1) could be
N calculated from Table 4-16 shc;wn below.
\ ‘ TABLE 4-16

Pa);back Period for Machine Shop Progran
At 5 Percent Socictal Tine Value of rioney

1

\

" Year | Present Worth | Socictal |Present Value Cumwlative |Societal |Present Value| Commulative
Factor at 5% Costs |Societal Costs |Present Value Benefits |[Societal Present Valuc
' Scciztal Costs Benefits. Societal
¢ . , : ) Benefits
- (1) (2)- (3) - 1(4)=(2)x(3) (5) (6) () (8)
Py . 1
! .9524 $5,500 |$ 5,238.20 $5,238.20 [S(-) 40 |$ - 38.10 $(-)38.10
2 ©.9070 6,600 5,986.20 11,224.40 | (-) 40 ()36.28 (-)74.38
3 .8638 . 2,500 2,159.50 2,085:12
4 .8227 2,100 1,727.67 3,812.79
5 . 7835 1,970 1,543.50 5,356.29
6 .7462 3,640 2,716/17 8,072.46
1T .7107 3,400 | 2,416!38 10,488. 84
‘ is .6768 4,340 | 2,937.21 13,426.05
176 ' |

171




»

The data in Table 4-16 reveal that the sociefal costs of $5,500 and.
$6,600 were incurred during years 1 and 2 respectively. The present //
valuc of the' societal costs at §.pcrcent interest rate compounded anqd;lly

’ is §11,224.40. Having worked out tﬁe present value of tﬁe societa%/éosts,
we start cummulating the prescnt values of the societal benefits accfued
during various years. This h?s been done in éolumn CSj of Table 4-16.
The data in column {(8) reveal that the cumqlative,present value of
socictal benefitskup to year 8 is $10,488.84 and for year 8 i; is $%§,426.05.
Since we defined payback period as the period ov;r which the present
valuc of the societal costs are equal to the present v;lue of soc%etal
benefits, it could be concluded that the payback period is between 7 and .
8 years (fér 7 years the cummulative present val;; of societal costs of,q_
$10,488.84 is less than the present value of1cummulative societal costs
of $11,224.40; and for 8 years the cummhlative pregent value of societal
benefits of $13,426.05 is mo;e than the cummulative present value of
societal costs of $11,224.40). The payback period could be found by
interpolation between 7 and 8 years and was Ealculatgd as 7.%? years.
The process of interpolation was explained earlier in connection with
the rate of returh method. B

" What does payback period of 7.25 years me;n?' It implies that the

. sociefy gets back the money invgsted'in the machine shop program in 7.25

ycars, if its time value of money is 5 percent. It may be mentioned

that the payback period will be different, if some other interest rate

3

was used.




‘Comments On Payback Period Method

* LY

One of the advantagcs of thé pay-back veriod method is that it helps

A}

in detemining the study pcrlod over wh1ch the benefits should be analyzed.

.

Once we reach the period, over which the prcsent value of the actual or
estimated societal costs are equal to the present value of the actual

or estimated societal benefits, we don't need any further information |
L | . .

on the benefits which generally accrue to the society for a long time to

come.

)
%

F. Comparing Different Methods af Analyzing Societal Benefits and Costs Data

i

. The benefit-cost ratio method i§ most often used in analyzing social

programs. The use‘ff this methﬁd indirectly invelves the use of sither .
the presént value or the ;nnual value of benefits and costs. The iﬁterest
rate used in finding the present or annual values of the societal costs
and benefits affects the béﬁefit-cést ratio. The social rate of interest
should be carefully chosen. The authorlbeiieves that since social
programs“are~6ften non-profit programs, the interest rate used from

time to time to finance such public programs should be used to determine
the social interest rate.

One of the advantages of the benefit-cost ratios method as'cgﬁpared
to other methods is that the benefit-cost ratios ;re easily understood
by the general pub11c and membq;s of leglslatures. The maJor disadvantage
of the benefit- cost ratio method is, as compared to other methods, the

benefit-cost ratio of a program can be manipulated by the.classification

of items as social costs or social disbenefits, This was discussed and

/
-
.
“
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illustrated by an exampleaearlief in this chapter. Anothet disadvantage
of the benefit-cost ratio method is Ehgtigegerally members of the public and
legislatures have a tendency to compare benefit-cost ratios of dissimlliar
programs. For example, a ratio of 1350 to 1 has been estimated for the
use of seat-belts, a ratio of 9 to 1 for the care of uterlnc cervix
cancer, and a ratio of 1.5 to 1 ta 3 to 1 fbr vocational programs. 1 It
{
w111 be irrelevant to compare the ratios of thes¢ dissimiliar programs.
The high 1at1o associated with the use of saf:ty belt programs does not
‘1np1y that all pub11r funds be diverted towards this program because
it has a very high benefit-cost ratio. The proper use of the benefit-
cost ratlo method is to compare alﬂernatlves for the Same program. For
example, vocat1ona1 educaticn »rograms may have several alternatives, such
as full time day programs, part time day programs, apprenticeships and so
‘On. fhe'benefit-cost ratios of &arious:alternatives may help the decisicn
makers in selecting the best alternative or mix of alternatives to
cptimize the returﬁ to society from the investment made in the selected
alternative(s). Similarly, éomparison of benefit-cost ratios of various
vocational programs like machine shop, nursing, data processing, rstailing,
etc. should be done carefuliy.
a

-Between the present value anh annual net value methods, the author

belJeVea that the annual value of thc net beneflts is more efficient in

1nd1;atlng the results, of the societal costs and benefits associated with

an educational program. The veason for this statement is that the general

2
——

J See Arnold kotz (ed)’ "Cfcupatlonal Education: Planning and Programming "',
Vol 11, St nford Rescarch Institute, Menlo Park,. California. . Septerber, 1967,
page 306
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public and members of the legislature comprehend better the annual net value
of societal benefits from the program rather than the present value of the
net societal benefits. Moreover, the ihformation regarding the annual
net societal benefits conforms to the ﬁudgets which are usually based on
annual data on costs and income. ‘

The rate of return metho& has thelédvantage of emphasizing the
concept of investment in vocational education as the investment in
* human capital. The disadvantage of tﬂis method is that the concept cf
the rate of return is often not comprehended by the general public.
Moreover, the calculation of the rate of return oﬁ ah educational

program take; more time as compafed to other methods. However,

the time-coasuming process in.calculating the ﬁpte of return by hit

and trial method should not be an argument against the use of this

methéd; it takes a lot of time and effort to collect the raw data

related to societal costs and benefits. If one can afford to spend months

in collecting raw déta,ﬂone can also afford a few hours extra to calculate the
rate of return, if this information serves some useful ourpose. The

author believes that the rate of recurn gives members of the legislature a

useful piece of informatipq,jnudeciding about the allocation of funds to

Y

such a_program,” and as such, should be provided vhenever it is available.

g

One of the disadvantages of all the methods except the pay-back period

method is that thev require the estimation of a time-period over which the
societal benefits accrue to society. The pay-back period method has the
advantage in this regard, as it determines the study period over which

the actual or estimated societal costs arc equal to the actual or estimated

130 ;
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societal benefits. The disadvantage of the pay-back period r};ethod is
g that like net present value and net annual societal benefit methoés, the
pay-back depends upon _the interest rate used in discounting sorie£31 costs
and benefits. Another disa&vantage associated with the pay-back period
is that it does not depict completely all the societal benefits accruel
. after this pay-back period. 1In §pite of this limitation, the i)ay-back
period is a very useful and comprehendable information for general public
and members of legislature. :
The disadvantage associated with all five methods is that they
completely ignore non-monetary societal costs and benefits. The a;x'thor
believes that the non-monetary aspect of societal cosfs and benefits
~should be :reported to -general public ‘and members of legislatures., so that - -
they have a complete picture of the impacts of vocational programs.
In summary, it may be stated that all »the methods have a:lvantages
and disadvantages. Which metilod(s) shbﬁld be employed in analyzing

societal costs and benefits? The author suggests that the selection

of appropriate method(s) should be determined by the nature of the

L

.

. for whom the studies are done.

Summary

In sumary, this chapter discussed five different methods of
analyzing data related to societal costs and benefits of vocational and
. manpower programs. The methods discussed included present value of net

benefits method, annual value of net benefits method, rate of return ,

method, benefit-cost ratio method. and pay-back period method. The,

procedural steps involved in using the above mentioned methods. were

illustrated by hypothetical examples. The advantages and disadvantages o

methods was done.. ) 181
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of ecach method were mentioned briefly. Finally, a comparison among various
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Chapter V

INFORMATION SYSTEM FOR SOCIETAL 'COST
_AND BENEFIT ANALYSIS OF VOCATIONAL AND MANPOWER PROGRAMS

* INTRODUCTION

One of the major problems in the area of establishing societsl costs

and benefits of vocational and manpower programs is the lack of relevant

-

data. This problem was highlighted earlier in Chap%er IT in connection with
the problems and issues related to establishing societal costs. The

-magnitude of this problem is more in the area of soucietal benefits, as
. ' . o
the follow-up studies of vocational graduates do not heavily incorporate

?

“the societal benéfit aspects of vocational programs.

There is a great need to develop a management infbrma;iqn,systém for

vocational, technical and adult education in the State of Wisconsin. This

r

need has been often expressed by the district directors in their meet-
ings over the last few years. The management informaticn system to be
developed for the Vocational Education system should be user oriented. In

other words, such an information system should meet the needs of the

N

\ - -
decision and polléy’ﬁékers, planners, and researchers in the vocational
Education system. The information required for establishing and analyzing

private, governmental aia socictal costs and benefits of vocational pro-
' 1
. §Tais spould de incorporatcu in such a management intormatioa System. InLs

- & - 3 . - - - - [
cnapter proviaes the information requirements for establishing socictal

k1 -1 .
costs and benefits of vocational manpower program.

INFORMATION REOLIRE ENTS FOR ESTABLISIIING
SATETAT, TNTT FAQTS AT A VNCEBTTANMAT  DDNARDAN

The intormation requirements tor establishing societal unit cost of °




a vocational program arc based upon the procedures suggested in Chapter II.
The required information for implementing various steps in establishing
‘ societal costs is given below.

A. Information Required For Curriculum Matrix

1. Courses included in a vocational program and whether these
- are required or elective courses for that program. If a course

is elective, the percentage of students who take elective courses.

to
.

Contact hours of identified courses included in the program.

(95

What other vocational programs make use of identified courses?
Are these courses required or elective for the other identified
programs?v

+

4. ., The percentage of students of other identified programs who

< take elective courses.

N
g

B. Information Required For Establishing Faculty Cost of a Course
1. . The faculty member(s) who taught the course.’

.. The gross salary and fringe benefits paid by the state to

faculty member(s) who taught the course.

s

Traveling expenses paid.
4. Full time teaching load of the faculty member(s) in terms

of credit or.contact hours who taught the course.

(7, ]

Credit or contact hours of the course.

Enrollment in the course.‘

3
< OY
o

C. Information Required For Establishing Space Cost of a Courég

_ 1. . Building in which the course was taught.

2.  Arca of the building exciuding hallways and ‘Testrooms.

’ Us

(92

Areas used by administration, auxillary services and instruction.
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4. Arcas of the different rooms used for instruction.

5. Utilization of different rooms used for instruction in terms
of hours per week:

0. The cost of building in the year in which ii;ﬁas built.

7. The cost of land in the year it was acquired. .\

8. The remaining estimated life of the building.

9. Boné rafe(s) in the year(s) in which land and buildings. were.

s

»

acquired.

\,
\

10.  Permanent improvement costs on the land and buildings and the

years in which these were made.

11. The societal time value of money for the years in which B

improvements on the land and buildings were made.
1. The maintenance expenses of the land and buildings during the

years for which societal costs of the.vocational program are

H
i

being established. *

<

13." The expenses for utilities (heat, light, water) during the years
for which societal costs of the vocational program are being
established. " ’ e

14 Enrollment in the course.

Information Required For Establishing Equipment Cost of a Course.

1. An inveatory of the equipment ntilized for teachine the course.
2. Other courses that utilized the equipment. .

3. Tae cost of iueatifieu équipweat uuriag tue year(s) of purchase.

4. The remaining estimated instructional life of the equipment.

183 >
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5. An estimated resale value of the cquipment at the end of the

1

life of the equipment.
6. Maintenance and repair costs of the equipment during the years
for which societal costs are being established.

7. Socictal time valuc of money in the years in which the

gquipment was purchased. ‘

8. Enrollment in the course. ‘
E. Information Required For Establishing Supply Costs of a Course

»

1. Direct supply costs used i1 the course. .
2. Indirect supply costs including costs of orderiﬁg,;storing,
and issuing of supp}ies.‘ |
5. Appropriate base to allocate indirect sﬁbﬁly costs to
the course. . -
4. Thé enrollment in the course.

F. Information Required For Eﬁtablishing Departmental Administrative

Costs of a Course "

~

1. Identification of the departmental staff (Department head-
and clerical) associated with the course.

2. The gross'salariés including fringe benefits paid
during the years for which socictal costs of a
vocational program are being established.

3. The travelling expenses paid by the state.

4. Relcase time for administrative responsibilities in te}ms
of ‘credit or contact hours per week.

>. Instructional responsibilities in terms of credit or contact

s
hours ﬁér week.
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6. The space cost associated with departmental supervision. -

7. The equipment costs associated with departmental supervision.
8. *The supply costs associated with departmental supervision.
9. Appropriate base to allocate departmental supervision to

1
courses included in the department.

10. The enrollment in the course.

G. Information Required For Establishing Administrative Costs of a

@

.Course At School or District Level.

o

1: Administrative divisions in the school or disggict and

their major functions.

©~o

The gross salary and fringe benefits paid by the state to

the staff in various divisions.

5. The travelling expenses paid to the ;Faff of various
divisions.

4. Space costs associated with a division.

5. Equipment cost associated with a division.

6. Supply cost associated Qith a division.

7. Appropriate base to allocate admiristrative divisional
Costs to auxiliary services and instruction.

8. Appropriate base to allocate indirect auxiliary service
costs to instruction.

9. Appropriate base to alloca%e indirect instructional costs
to courses.

H. Information Required for Establishing Auxiliary 3ervice Costs

of a Course.

1. The gross salary and fringe. benefits paid

to the staff of an auxiliary service.
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2. The traveliing expense paid to the staff of the auxiliary'
service. )

3. _Space cost associated with the auxiliary service.

4. Equipment cost associated with the auxiliary service.

S, Suﬁply cost associated with the aixiliary service.

6. Income (if an}) generated by the auxiliary service.

7. Indirect administrative costs allécated to the auxiliary
service (Discussed in section G). ,

3. Appropriate base to allocate auxiliary service costs to
the course.

9. Enrollment in the course.’

I. Information Regarding Some Appropriate Bases for Allocating

-

Joint Costs to a Course.

-

1. Total credit or contact hours generated in the day and
evening programs.

2. Total credit or contact hours generated in the course.

3. The number of full-time students in vafioys programs.

. i
4, The nunber of part-time students in various programs.

5. Appropriate base to canvert‘part-time students into full-
time students.
6. The number of faculty and staff members in various instruc-
tional departments. |
{

7. The number of staff personnel in various administrative

- divisions and auxiliary services.

-

J. Information Regarding Socictal Opportunity Cost of Students .nrolled

In Vocational Pfogramé'Rntﬂér Than Reing Emploved During Their

_ Training Program

) 187
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1. The gross earnings including fringe benefits paid by society
to the membds of the experimental and céntrol_groups during
"the training program period.
2. The matching of the experimental and control groups on
the 'bases of the characteristics which follow.
3. Age.
4. Race.

5. Sex.

.
kY

6. Location (urban, rural, metropolitan).
7. Parents' income. 4 |

Parents' education.

[

9. Parents' profession.
10. Parents' family size.

11. Curricuium (vocational, college-bound, etc.).

12. 1.Q.

13. Grade Point Average.

14. Years of schooling. . .

1

15. Work éxperience.

s . et

K. Information Regarding Societal Opportunity Costs\Due to the Nature

of EducationaIXSystem Leading to Loss of Such Taxes as Sales Tax,

Property Tax, etc. -

-

1. Sales tax rate during the years of training program.

2. Dollar cost of purchases of goods and services for a

vocational program. v




\ . Y
kN

3. Property tax rate during the years of training program.

4.+ Assessed value of the buildings, lands, and equipment.

Appropriate basis for allocating sales and property taxes

[Sa e

to the vocational program. . .

L. Information Requirements for Establishing Societal Unit Benefits

[N

of .a Vpcational Program.

. f
The information required for establishing sccietal wnit benefits

of a vocational program is based upon the suggested procedures
discussed in Chapter III. The required information in establishing
societal unit benefits is given below.

M. Information Required For Establishing Benefits to Economy.

1. Actual and estimated gross earnings7§n§ludihé>fringe benefits
paid to the graduates'qf,a»VOCEt{;;al proéfaﬁ‘(experimental
group) ang,contf6ixéroups during the years of the selected

"pefiéé fo¥ the study.

2. The employment years of the members of the éQperimental and
+ control groups. ;

3. Societal time value of money .

4. The matching of the characteristics of the experimental

and control groups included in section J.

" N. Information Required for EsEgblishing Indirecet Employment Benefits

- i

of a Vocational Program. ., >

1. The rate of multiplier cffect.
2. The years of employment of the members of,experimentél and
control groups. ‘

V-8 ..
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3. The estimated gross wages or income earned including
©

fringe benefits by workers indirectly employed as a result
1 . . .
of the employment of the experimental and control-groups

during the years of the'selected period—of study.

o

-

- . 4. Societal time value of money”” A, *

L]

5. Number ‘of studefits in the experimental group.
2 * -

-

0. Informatiéﬂ/ﬁeqﬁired for Establishing Societal Benefits Due to.

_—~ "7 Reduction in Crime Rate. ,

1. Information regarding characteristics of the experimental
and control groups listed in section J.
2. Estimated number and ‘types of crimés Committed By the .

members of the experimental and control groups during the .
v
years of selected period of study.

-
3. Estirated societal costs of different types of crimes.
14 > i
4. Number of students in the ‘experimental group.
5. Societal time valus of money. . L
i 4

P. Information Required for Establishing Benefits Due to Reduction

In Welfare Payments. \

i S
.

’ 1. Info?mation on the characteristics of the.nenbers of . . .
o . exﬁeriﬁental and control groups as listed in Sectidﬁ/;i "
‘ Q 2., Number of welfare recipieﬁts in the experimental and !
coqzrol groups. ' . *

e

3. Estimated welfare payments including food stamps to be

made to the members of .experimental ahd control groups.

duririg the years of the selected period of study. o~
-,
. L RS 189 .
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The societal time value of money

* 5. Nwber of students in the experimentdl group

.
t

This chapter 1istéd the information required for establishing

societal unit costs and benefits of a vocational program. It is

felt that a list of various types of information required for establish-

ing un1t.soc1eta1 costs and benefits of a vocational program wwll“

[}

help in 1dent1fy1ng the data elements which will prOV1de the. required .

i,

|
infbrma%ion. jhe management information system to bé developed for

bl L]

the vocétional, technical and adult edueation'sysfem,in the state of

Wlscons?n should consider the information reaulremenLQ for’ ana1v21n9

.-~

SOC1eta& costs agggbencflts of” varlous vocatiorial programs.. !

P [ N
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_ Chapter VI v

SUMMARY, CONCLUSIONS, AND RECOMENDATION

>

The manual developed in this study is primarily’ concerned with

the identification and %easurement of soc1eta1 costs-and benefits of

«vocational and manpower~program§. Chapter” II of this report . focussed

on the identification indﬁmeasurgmcnt of 59ci¢ta%}costg of of vocatiopal
) and manpo&ertprograms. The procedures for gstablishing costs of . ﬁ"

inpufé used in‘instructional, administrative and auxiliary services

are illustrated with examples. Chapter III relages t6 the identifica-

tion and measurement of societal benefits as a result of offering

: . S : :
- vocational and manpower programs. The procedures used in measuring
. : . !
societal benefits are also illustrated with examples. Chapter IV

deals with the analysis of data regarding costs and benefits of-
vocational and manpower programs Five dlfferent -ethods (net
present value ?ﬁ,SOCletal benﬂflts net annual value of societal

) benefxtg//réfg’of return, method beneflt -cost ratio method and
C N

¢

pay-back period method) are discussed and illustrated with examples.

. Finallx6 the inf@ﬁmation requifed for conductiﬁg cost=benefit.
studies of vocational and manpower prograﬁé has been listed in
Chapter V. f "o '

One of the objectiyes ofnthis study Qasoto conduct a pilot study

<0 test the suggested procedures for establishing societal costs and

benefits of vocational and manpower programs. This was not done as

i .
" the data required for implementing the suggested broccdures were not
. . i . ,

readily available and the time allotted for the entire study was only

. ¢ six Wecks. ‘
) ' 192
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RECOMMENDATIONS

(1)

4
This manual related to the establishing of societal costs and

benefits of vocational and manpower programs. It is recommended

that similar manuals for establishing privaté and governmental
costs and benefits of vocational and manpower programs be
developed since these would serve a usefulApurpose. The infor-
mation reg;rding private costs and benefits of vocational and
manpower programs would be particularly useful to. the éuidance
and counseling personnel in the Sta}e. The information regarding
goxernmgntal costs and benefits of vocatjonal and manpaver programs

would be v useful to the members of the state and federal

legi laf es. In this connecfioﬁ, it may be mentioned that the

dev€lopment of manuals for establishing private and governmental

”»

costs and benefits would not require-much work, as‘this manual has

laid the groundwork for the proposed manuals. -~

Since all the vocational and manjpover programs cannot be justifiéa‘
on the criteria of costs and benefits of such programs, it is
recomnended that a manual for establishing costs and effectiveness
of vocational aﬁd manpower .programs be develcped. This manual

will require a great deal of work, especiélly in establishing

»

‘and measuring the effectiveness criteria of various vocational and

T ‘; - - - - - N
manpower programs. The ‘effectiveness criteria will require an

-k -

update from time to) time as these may change from year to year.

The manual for establishing costs and effectiveness of votational and

manpower programs would be very useful in evaluating vocational

- »

- education programs in the State.
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(3)

(4)

(5)

(7

(6)

The SBVTAE and DPI should take steps to make all the
post-secondafy ;ocaticnal institutes and secondary schoolé
Anterested in cost-benefit and tost'effectivéness studies of
vocational programs. Short seminars ‘(one to éwo weeks)

could be held to train the researchers in conducting cost-benefi;
studies. After the researchers have been trained in the method-
ology of cost-benefit and cost effectiveness studies, a state-wide
conferenée could be held to cecide the bzsis for allocating joint
costs and resolve other issues connecteq¢ with such studiés.

The information required for measuring costs, benefits, and
efféctiveness of vocational programs should be a part of a total
managemeﬁt information system for vocational education, at

the secondary and post-sccondary levels. The management informa-

tion system to be developed should be user oriented or serve the

needs of all the parties involved in the system. The management

information system should be updated from time to time since the

needs of all parties will change over time.

The accounting system for identifying costs of vocational programs
be overhauled. The improved cost-accounting system should identify
cost data requirements for cost-benefit studies, decision-ﬁékiné,
policy formulation, budgeting and reporting. . -

The follow-up studies should incorporate information required

for identifyirng benefits of vocational programs.

A continuous program for conducting cost-benefit studies should be
implemented in the state. However every year only a certain
percentage of’programs (e.g. 20 pe;cent) would be selected randomly

from a stratified population of programs without replaccment.

194




This would imply that every program will be selected every five

years for cost-benefit sutdies. The selected programs for cost-

benefit studies duriny a year should be the same ct very similar
‘ programs for various districts so that a comparison of costs
i and benefits ameng varicus districts could be made.
> -
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L
) ’ T Table A-1. Single-payment Compound Ameunt Factor
Number . Annual interest rate o
of years — —
() 3% | % 5% | 6% % °| 8% 10% -
7 1 1030 | 1040 | 1.050 | 1060 | 1070 | 1080 | 1.100
2 1061 | 1082 | 1103 | 1124 | 1145 | 166" | 1.210 \
. 3 1093 | 1125 | 11ss | nio1 1.225 | 1260 | 133 v “ .
4 1126 | 11707 1216 | 1262 | 1311 1360 | 1.464
5 1159 | 1217 | 1276 | 1338 | 1403 | 1469 | 1.611
5 i , ’ :
6 1194 | 1265 | 1340 | 1.419 | 1.501 1.587 | 1772 . s
7 | 1230 | 1316 | 1407 | 1504 | 1606 | 1714 | 1.949 .
] 1267 | 1369 | 1477 | 1594 | 1718 [, 1851 | 2144
9 1305 4 1423 | 1551 | 1.689 | 1.838 | 1999 | 2.358 Lee
10 1344 | 1430 | 1629 | 1791 | 1.967 | 2159 | 2.594 - :
1 1.384 1.539 L710 | 1.898 .| 2.105 2.332 2.853
. 12 1426 | 1600 | 1796 | 2012 | 2252 | 2518 | 3138
\ 13 1469 | 1.665 | 1.886 | 2133 | 2410 | 2720 | 3432 o
14 1513 | 1732 | 1.980—|—2:261 | 2:579—| 2937 | ¥797 "
15 1553 | 1801 .[ 2079 | 2397 } 2759 | 3a72 )| a7
~ <
16 1605 | 1.873 | 2183 | 2540 | 2952 | 3426 | 4.595
17 1653 | 1.948 | 2292 | 2693 | 3150 | 3700 | 5.0%4
. A8 1702 | 2.026 | 2407 | 2854 | 3380 | 3.99% 4 5560 :
. 19 1754 | 2107 | 2527 | 3.026 | 3.617 | 4316 | 6.116 ~
2 1806 | 2191 | 2653 | 3.207 | 3870 | 4661 | 6727
: .,
. a 1860 | 2279 | 2786 | 3400 | 4141, | 5034 | 7:400
2 1916 | 2370 | 2925 | 3604 | 443 | 5437 | 8.140
ril 1974 | 2465 | 3.072 | 3820 | 4741 | ssm1 | -8.954
24 2033 | 2563 | 3.235 | 4.049 | 5072 | 6341 | 9.850 »
. 25 2.09% 2.666 3.386 4.292 5.427 6.843 { 10.835
< . - )
v -
- - - ¥
A 19
kY . I — B ~
*
| 198 ;
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NS D
I A . ‘

of years . .
() 3% 4% 5% o 7 70 @ lo 0(9
1 0.9709 | 0.9615 | 0.9524 | 0.9434 | 0.9346 | 0...—— —r -
2 0.9426 | 0.9246 | 0.9070 | 0.8900 | 0.8734 | 0.8573 | o. —=— :
3* 1 09151 [ 0.889% | 0.8638 | 0.8396 | 0.8163 | 07938 | 0.7513
4 0.8885 | 0.854¥¢| 0.8227 | 0.7921 | 0.7629 | 0.7350 | 0.6830 . ’
. 5 0.8626 | 0.8219 | 0.7835 | .0.7473 | 0.7130 | 0.6806 | 0.6209 -
2
6 0.8375 | 0.7903 | 0.7462 | 0.7050 | 0.6663 | 0.6302 | 0.5645 .
-7 08131 | 07599 | 0.7107 | 0.6651 | 0.6227 | 0.5835 | 0.513z . ..
s 0.7894 | -0.7307 | 0.6768 | 0.6274 | 0.5820 | 05403 | 0.4665 o . T
9 | 07664 | 0.7028 |- 0.6446 | 05919 | 0.5439 | 0.5002 | o.4241 . . _
10 0.7441 | 0.6756 | 0.6139 | 0.5584 | 0.5083 | 0.4632 | 0.3855
11 0:7224 | 0.6496 | 0.5847 | 0.5268 | 0.4751 | 054289 | 0.3505
12 0.7014 | 0.6246 | 0.5568 | 0.4970 | 0.4440 | 0.3971 | 03186 °
13 0.6810 | 0.6006 | 0.5303 -{ 0.4688 | 0.4150 | 0.3677 | 0.2897
14 0.6611 | 05775 | 05051 | 0.4423 |.03878 | 0.3405 | 0.2633 ° . .
15 0.6419 | 0.5553 | 0.4810 | 0.4173 | 0.3624 | 0.3152" | 0.2394~
16 0.6232 | 0.5339 | 0.4581 | 0.3936 |-0.3387 | 0.2919 | ‘0.2176
17 0.6030 | 0.5134 | 0.4363 | 0.3714 | 03166 | 0.2703 | 0.1978
18 0.5874 | 0.4936 | 0.4155 | 03503 | 0.2959 | 0.2502 | 0.1799 ° .
19 05703 | 0.4746 | 0.3957 |- 03305 | 0.2765 | 0.2317 | 0.1635
. 20 0.5537 | 0.4564. | 0:3769 | 03118 | 0.2584 | 0.2145 | 0.1486
21 0.5375 | 0.4388 | 0.3589 | 0.2942 | 0.2415 | 0.1987 | 0.1351
2 0.5219 | 0.4220 | 0.3418° | 0.2775 | 0.2257 | 0.1839 | 0.1228
23 0.5067 | 0.4057 | 0.3256 | 0.2618 | 0.2109 | 0.1703 | 0.1117
24 04919 | 03901 | 03101 | 0.2470 | 01971 | 0.1577 | 0.10i5 )
25 ‘04776 | 03751 | 0.2953. | 0.2330 | 0.1842 | 0.1460 | 0.0923 "
[
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Aruitoxt provided by Eic:

2

U .
Table A3. SRR Cpital Recovery Factor

.

Number [ Annual intere rate
of years | —— : ; N
. (m 3% 4% 5% 6% % 8% 10%
1 103000 | 1.04000 | 1.05000 ["1.06000 | 1.07000 | 1.08000 | 1.10000
2 0.52261 } 0.53020.] 0.53780 | 0.54544 | 0.55309 | 0.56077 | 0.57619
S 0.35353 | 0.36035 | 0.36721 | 0.37411 | 0.38105 | 0.38203 | 0.40211
> 4 0.26903 | 0.27549 | 0.2820t | 0.28859 | 0.29523 | 0.30192 | 0.31547
H 10.21835 | 0.22463 | 0.23097 | 0.23740 | 0.24389 | 0.25046 | 0.26380 ..
. N v
¢ 0.18460 | 0.19076 | 0.197Q2 | 0.20336 | 0.20980 | 0.21632 | 0.22961
- 7 0.16051 | 0.16661 '| 0.17282 | 0.17914 | 0.18555 | 0.19207 | 0.20541
s 0.14246 °|0.14853 | 0.15472 | 0.16104 | 0.16747 | 0.17401 | 0.18744
« 9 [0.12843 | 0.13449 { 0.14069 | 0.14702 | 0.15349 | 0.16008 | 0.17364
10 0.11723 | 0.12329 | 0.12950 | 0.13587 | 0.14238 o.l4993-*oii6275
A o
11 0.10808 | 0.t1415 | 0.12039 0.t2679 { 0.13336 |-0.14008 | 0.15396
12 0.10046 | 0.10655 | 0.11283 | 0.11928 | 0.12590 | 0.13270 | 0.14676¢
13 0.09403,{ 0.10014 | 0.10646 | 0.11296 | 0.11965 | 0.12652 | 0.14078
1" 0.08853 1-0.09467 |.0.10t02 | 0.10758 | 0.11434 | 0.12130 | 0.13575
15 0.08377 | 008994 | 0.09634 | 0.10296 | 0.10979 | 0.11683 -| 0.13147
16 - | 0.07961 | 0.08582 0.09227 | 0.09895 | 0.10586 { 0.11298 | 0.12782
17 0.07595 | 0.08220 | 0.08870 | 0.09544 | 0.10243 | 0.10963 | 0.12466
18 0.07271 | 0.07899 | 0.08555- |-0.09236 | 0.09941 | 0.10670 | 0.12193
19 0.06981 | 0.07614 | 0.08275 | 0.08962 | 0.09675 | 0.10413 | 0.11955
20 o.067zz:w~o.osoz4 1 0.08718 | 0.09439°| 0.10185 | 0.11746
. 21 10.06487 | 0.07128 | 0.07800 | 0.08500 | 0.09229 | 0.09983 | 0.11562
2 0.06275 | 0.06920 | 0.07597 | 0.08305 | 0.0904t | 0.09%03 | 0.11401
2 0.06081 | 0.06731 | 0.07414 | 0.08128 | 0.08871 | 0.09642 | 0.11257
* 24 0.05905 | 0.06559 | 0.07247 |~0.07968 (-0.08719 | 0.09498 | 0.11130
28 0.05743 | 0.06401 | 0.07095 | 0.07823 | 0.08581 | 0.09368 | 0.11017
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Table A-L} gD, =

-

Number A 0 .
of years |—'— — —— -
[y = . "
™ | 3% 4% 5% % % | 8n o 0/0
1 1.00000 " l.om)"p 1.00000 | 1.00000 | 100600 | 1.00000 1.00000
2 A 0.49261 |°0.49020 | 0.48780 | 0.48544 0.583()9 0.48077 0.47619
3 0.32353 | 0.32035 | 0.31721 | 0.31411 | 0.31105 | 0.30803 0.30211
4 0.23903 0.235494 0.23201 | 0.22839 0.22523,] 0.22192 | 0.21547
- s 0.18835 |,0,18463°| 0.18097 | 0,17740 | 0.17389 | 0.17046 | 0.16380
“ ~ .
6 0.15460 | 0.15076 | 0.14702 | 0.14336 | 0.13980 | 0.13632 0.12961
7 0.13051 | 0.12661 | 0.12282 }'0.11914 | 0.11555 | 0.11207.] 0.10541
(I 0.t 12'46 0.10853 | 0.10472 0.10104 - 0.09747 0.99401 0.08744
9 0.09843 | 0.09449 |. 0.09069 | 0.08702 0.08349 { 0.08008.] 0.07364
10 0.08723 | 0.08329 | 0.07950 | 0.07587 | 0.07238 | 0.06903 | 0.06275
. a
11 0.07808 | 0.07415 } 0.07039 0.06679 | 0.06336 |°0.06008 | 0.05396
12 0.07046 | 0.06655 | 0.06283 | '0.05928 | 0%05590 0.05270 0.04'676
s 13 0.06403 | 0.06014. | 0.05¢46 | 0.05296 | 0.04965 | 0,04652 | 0.04078
14 .0.05853 0.05167 9.05102 0.04758 | 0.04434 | 0.04130 | 0.03575
15 0.05377 | 0.04994 | 0.04634 | 0.04296 | 0.03979 | 0.03683 | 0.03147
16 0.04961 0.04582 | 0.04227 | 0.03895 { 0.03586 | 0.03298 | 0.02782
17 0.04595 | 0.04220 0.03870 | 0.03544 | 0.03243 | 0.02963 [. 0.02466
18 0.04271 | 0.03899 | 0.03555 | 0.03236 0.929“ 0.02670 | 0.02193
19 0.03981 |, 0.0361? 0.03275 | 0.02962 ] 0.02675 | 0,02413 | 0.01955
20 0.03722 -].0.03358 0.03024 | 0.02718 | 0.02439 | 0.02185 1 0.01746
. ]
o 0.03487 | 0.03128 | 0.02800 [<0.02500 | 0.02229 | 0.01983 0,01562
2 0.03275 | 0.02920 | 0.02597 | £.02305 | 0.02041 | 0.01803 | 0.0t401
23 0.0308) | 0.02731 | 0.02414 | 0.02128 | 0.01871 ‘| 0.01642 | 0.01257
24 0.02905 | 0.02559 | 0.02247 | 0.01968 | 0.01719 | 0.01498 |-0.01130
@ 25 0.02743 | 0.02401 | 0.02095 0.01823 | Q.01581 | 0.01368 | 0.010t7
- " "
o
. . = \
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